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PREFACE. 



This little work contains the most valuable of the 
materials and tables before published in the ** Architect's 
Guide" and the "Architect's Text Book," revised and 
corrected to the present time, with the addition of a large 
quantity of original matter. 

Great pains have been taken to collect information 
which may be required, or which will be found useful, 
either in the office or on the building, with the object of 
forming what, it is confidently believed, will prove a 
valuable book of reference to all who are engaged in the 
art and science of building. 

As an appropriate introduction to the volume, especially 
in the hands of the architectural student, Mr. Billings' 
valuable paper, " On the Profession of an Architect," has 
been retained. 
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ON THE PROFESSION OF AN ARCHITECT. 



BY K. W. BILLINGS, 



AUTBOB OF " ILLUSTBATIONS OF CABLI8LK AMD DURHAM OATHVDBALI," 
" THX AHTIQTnTXBS OF SGOTLAVD," AND OTHXB WORKS. 



A VERT earnest writer, alluding to varions topics connected 
with his own art, and with the sister art of civil engineerings 
strongly urges the combined study of beauty in form, and 
the correct application of material, as an essential principle 
in the formation of an architect; the simple fact being 
that an ugly, ill-contrived edifice is just as costly as one 
which is well arranged and beautifully designed. The 
bad and good pictures, as represented figuratively by 
buildings, are, unlike all other things in the world, paid 
for by equal prices, and thus quality and mere quantity 
are most absurdly made equal, both being brought to a 
dead level of reward, — a position as unjust as the modern 
system of reducing all men's wages to an equal rate, no 
matter how inferior the quantity and quality of one man's 
work be to another* Thus, the carpenter who is physi- 
cally endowed by nature with strength to produce more 
results than his weaker brother, is compelled, by an equal 
rate of payment, to work down to the level of the weaker 
^fyessel ; and all seems to be resolving into an undesirable 
level of mediocrity, where the weaker regulates the 

B 



2 ON THE PBOFESSIOM OF AN ABOHITEOT. 

stronger, whether in mind. or in matter. Coming hack, 
however, to the snhject of good designs and had, oar 
comparison is hardly extensive enough ; for the ngly in 
architecture is generally the most expensive. As the 
writer before referred to justly remarks on material, true 
merit is the ** wisdom of putting it together." 

In entering upon the profession of an architect, it will 
be well that the young man should (in building terms) 
carefully weigh the cost of time and material necessary to 
be expended, before he can fairly enter upon the practice 
of the profession ; and above all things, he should satisfy 
himself that, in entering upon the study of the art, he 
is in love with it, and especially that no passing fancy or 
mercenary views of future fortune have been the real 
objects of his choice ; for if this be the case, he will, in 
all probability, be most woefully disappointed; and, 
moreover, most justly so, for any art pursued for the 
mere greed of gain must end, as money-making matches 
generally do, in indifference, if not distaste and sepa- 
ration. 

He should carefully consider whether the undue pre- 
ponderation of circumstances against ultimate success (i.e. 
inde^ndent employment, and the profits and honours of 
the profession) will affect his case. And it will be well 
for him to know that the architect cannot paint his own 
pictures — cannot produce the result of his study, as to 
erecting buildings, unless he is employed; that, as a 
consequence, the profits of the profession carry away the 
honours in company, and that, instead of a competition 
of designs, proved to be executed by men's own hands, 
being the source of academic distinction, the fashionable 
architect may possibly obtain the prize by the work of 
others. 

Nor should it ever be permitted by the parents or 
controllers of any youth to enter upon the calling of 
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architecture, nnless he have preponderating talent for the 
profession and its numberless requirements; and, above 
all, unless the young man have expectations, or in plain 
words, powerful connections to give him business, or to 
recommend his employment to others. 

It may be taken for granted that these conditions exist 
in full force; and, whatever his ability may be, the 
chances are that the profession, as an independent one, is 
dosed to him, after all his years of study, and all the cost 
thereof; that his principal chance will be that of taking a 
situation as a clerk, for some years, upon a less salary 
than the wages obtained by the ordinary bricklayer or 
carpenter. His parents or friends will, in the majority of 
eases, be able to rejoice in knowing that the salary he 
will receive is not the common interest of the money laid 
out upon the production, or rather the education, of the 
living building material, called an architect. 

True it is, that cases occasionally crop out where a 
young architect without business connection does esta- 
blish himself in the profession, by the aid of that raffle 
for a living known as competition designs; but such 
instances of drawing the winning numbers do not in any 
way indicate a principle, but are exceptions, — ^mere 
chances. 

So great, in fact, are the difficulties of the young archi- 
tect in finding practical and independent acUon after his 
long years of apprenticeship, that it is questionable if 
one-third of the number educated remain in the profes- 
sion, the bulk being ultimatdy absorbed into the com- 
mercial world, which might have been entered upon 
without one tithe of the cost either of time or money. 

The architect is supposed to be an artist ; but nothing 
can be more difficult than defining whether architecture is 
an art at present-^whether a profession or a trade, and 
whether its professor is an artist or a mechanic and 
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tradesman. Architectnre is always defined as the elder 
sister of the arts of painting and sculpture ; but can any 
greater contradiction be given to the art question than 
the fact of the profession descending from the wealthy 
father to the fortunate son by the mere operation of 
mechanical official education, and too often by the em- 
plo3nnent of other ability than their own ? 

Looking to painting, sculpture, or engraving, or taking 
the highest flight of poetic imagination, where do we 
find the son succeeding the father as the great artist, 
except in rare instances ? If the son has great talents of 
his own, they constitute a standing claim, and that 
undoubtedly sheds an additional lustre on his predecessor's 
fame. 

Where is the artistic profession, excepling architecture, 
in which it is considered otherwise than dishonourable to 
appropriate the talents of others, or where the practice is 
not followed by expulsion from the society of bodies of 
artists ? And this notably from the highest academic body 
in G-reat Britain. 

Nothing has been or can be more fatal to architecture as 
an art than when fashion lays holds of a professor. So 
great a quantity of material is required, that he becomes 
of necessity a manufacturer, producing and re-producing 
his own necessarily limited ideas of form and detail over 
and over again — copy — copy — copy, until the eye of the 
intelligent observer becomes ofiended with the monotony; 
and the fame which the careful study of a limited number 
of works might have created for the favourite, is lost in 
the overworked and overtasked victim of fortune. 

It is really no matter of surprise that an overworked 
artist of any kind, and with any amount of talent, should 
end either in the monotony of copyism, or in the produc- 
tion of a quantity of vastly inferior works, utterly un- 
worthy of a great reputation. The most powerful designer 
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has bni a limited range of variation, and, when pnt npon 
the stretch, it requires length of time and great oare for 
snccessful development. Undue pressure upon any brain 
must produce both monotony and mediocrity. Undoubted 
proof of this may be seen in the works of the greatest 
architect England ever saw ; and the City of London is 
full of the highest flights of genius and the depths of 
puerility from the same hand, by having been intensely 
overworked. The most ordinary observer may see this 
by noticmg tiie poverty-stricken exteriors and equally 
artistic interiors of the same buildings ; and most notably 
the Church of St. Stephen's, Walbrook. 

Nor is this the end of the mischief committed by the 
famous or fashioqable architect. He is not only the 
cause, by monotony in himself, of retarding the progress 
of design, but, in his greed of monopoly, he is the sup- 
pressor of the ability of other men in every way his equals 
at the start of the race, but who are unfortunately, from 
want of employment, utterly precluded from the future 
nmning« 

If the architect is to be considered an artist, he should 
be compelled to carry out his designs literally, not only to 
the extent of the entire working drawings, but to the 
execution and active personal superintendence of the most 
minute details ; and he should never be permitted to 
carry out more than one important building at the ^ame 
time* At last there is the symptom of coming change,* 
and it. is a great step in the right direction that this 
principle of action has been at last resolved upon in the 
case of the New Law Courts in London ; the true archi- 
tect will everywhere hail this course as a good omen for 
the profession, in that it will be a complete test of 
individual talent, all-sufficient for his wants for the time, 
leaving the great field of employment open to others, who 

* This was written before the Gompetition for this work. — Epi. 
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may have their opportunities for becoming distingnished, 
and, perhaps, of marching beyond their fortunate com- 
peer. 

The -writer quoted in our first page also refers to the 
civil engineer as superseding the architect. Not only has 
the civil engineer made vast inroads into the practice 
of architecture, thereby to a certain extent superseding 
the professor of that art, but there is another cause for 
the non-employment of the architect, in the fact that 
many builders employ architects* or drawing clerks, who 
become thoroughly acquainted with practical matters 
from being constantly amongst active work of all kinds. 

This practice restdts in the builder occupying the 
double post of architect and contractor, whereby practi- 
cally the experience and profits of both trades (?) or pro* 
fessions become merged in one individual or firm. And 
we have in our own time seen this principle adopted and 
approved by the example of the very highest authority in 
the kingdom. And not only has the sanction of high 
position been awarded to the employment of the builder 
in the capacity of architect, but the same distinction has 
been conferred on the civil, or rather the royal engineer. 
The late Captain Fowke will occur at once to the recol- 
lection of the reader, as a successful applier of architectural 
knowledge under the latter-named class. It must also 
be remembered that a body of highly educated men, 
such as the Boyal Engineers of Great Britain, form no 
questionable rivals to civil architects, for architecture 
is now one of their especial studies, and in their own 
school. 

It is to be hoped that, in all cases where the civilian is 
superseded, practical convenience will atone for the 
possible lack of artistic combinations, and that the utility 
question will compensate for the absence of the beautiful, 
Ui6 first being often preferred to the last. 
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EnormouB honse-boilding specolations have, doubtless, 
had their inflnence in adding the architect's office to the 
builder's counting-house. And taking this view of the 
subject, the inroad of the practical element would seem 
to be fair, for it would be absurd to suppose that they 
would depute any part of their risk to the profit of a pro- 
fession, whose mechanical rules, so far as they are 
concerned, can be mastered by every workman, and 
whose practical application the builder generally under- 
stands fully better than the architect. 

But it very often occurs that the sons of builders are 
actually educated as architects, and frequently, in entering 
upon their own business, carry with them the knowledge 
necessary for all ordinary practical conduct, both in 
designing and executing any edifice they may have the 
chance of obtaining. And this practice must be held to 
be perfectly legitimate, for in this country of free trade 
all is open to the most enterprising, and the business of 
the architect, as now conducted, is no exception to the 
general laws of perfect liberty of action. 

There is yet another and more fatal obstacle to the 
advancement of the architect in the field of design than 
either the engineer, civil or royal, or even the much- 
dreaded builder ; and that is, the banded associations of 
amateurs, whether they be called ecclesiologists or other- 
wise, who sit in judgment upon architects' designs, and 
demand precedent upon every point before granting their 
august sanction to the works of those professional men 
who are weak enough to submit to such necessarily im- 
perfect and arrogant dictation. 

According to this last class of enemies to architectural 
progression, no change is to be permitted, nor is anything 
to be done without it has been done before in ancient 
times ; and woe to the unfortunate wight who dares 
travel from the beaten track of mere copyism, if he or his 
designs have to pass through their hands. 
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Of all the arts and all the occupations requiring long 
and careful study to produce tolerable excellence, archi- 
tecture is one which admits with easy fistcility of that 
certain amount of knowledge which may be summed up 
by the term of specious smattering ; yet to the plausible 
and glib though inane discourser upon dates and styles 
(especially if he be rich in worldly goods and have power) 
is accorded the judgment upon the art and its professors, 
such as would not for an instant be submitted to by any 
other profession. 

Has this interference of amateurs been more the cause 
of non-advance than all other causes combined ? We think 
the answer must be an affirmative. 

Nor must another class of amateurs be left out of the 
catalogue of modem innovators upon the architect's pro« 
vince. We mean those whose position and fortune 
enable them to study the profession at leisure, and who 
in their own persons practise it so successfully as not 
only to become formidable rivals to the regular professor, 
but by their own example offer the strongest encourage- 
ment for others to follow their footsteps in becoming 
independent of interference in their art. And looking to 
the success of such men as the late Earl de Grey, and the 
late Lord Sudeley, we cannot but admit their claim to a 
high place in the ranks of architectural oppositionists. 
The former was an artist by study, and an architect as 
well, who thoroughly understood the profession. In the 
first position, he gained honour at the Society of Arts ; 
and in the latter, became so distinguished as to fill the 
place of President of the Institute of British Architects 
from its formation until his death. Nor was the latter, 
better known in his earlier career as Charles Hanbury 
Tracey, at all behind in the entire knowledge of the pro- 
fession, as he proved by the design and construction of 
his own mansion at Toddington, a building at once a 
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monmnent of his skill as a practical architect and his 
taste as an artist. But were architect amateurs all so 
accomplished as in the instances adduced, the professional 
architect would have little cause to regret. On the con- 
trary, their intimate knowledge of the art made them an 
acquisition wherever they appeared, and, as the lawyers 
say, '' save and except ** in the case of their own houses, 
no men in their time ever gave more generous assistance 
and encouragement to artists of all kinds. Full well they 
knew the difficulties of their actual professional brethren, 
and as such sympathized with them, and aided in their 
employment. 

From this we draw the conclusion that the knowledge 
of such amateurs is honourable to their caste, and their 
advance no detriment to the working architect. It must 
be well remembered by many besides the writer, how 
keenly Lord de Grey advocated that architecture was or 
ought to be an art, and that all were at liberty to enter its 
ranks if they possessed the ability and knowledge to do 
so, as a question of free trade, entirely independent of 
having passed perhaps the best years of life in learning 
the mere routine of an architect's office, however eminent 
that office may be. Both these gentlemen were, in fact, 
architects ; and, but for the accidents of rank and fortune, 
would undoubtedly have left their mason's marks strongly 
behind on the pedestal of fame. 

Various other classes of enemies hover round the camp 
of the architectural army, snatching the spoils which for- 
merly fell to their share ; and who shall say that they are 
not fairly entitled to the palm of victory if they have the 
ability to obtain it ? Look for a moment at the decorator 
internally and the landscape gardener externally, and 
consider the inroads they have made upon the regular 
architect. Let those Ivho doubt the fact stated simply 
recall the career of Sir Joseph Paxton, as belonging to the 
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latter capacity, and of emerging from it, or rather mixing 
with it the practice of the regular architect. We might 
add the sculptor and many others to the list, including 
the land surveyor, the auctioneer, and even the south of 
Thames local ironmonger, who advertises to design and 
construct iron churches and chapels in the << first style of 
Gothic architecture," though what that means, none can 
tell. 

What moral do these inroads teach the architect, if they 
do not t^U him that he must make himself the master of 
all the arts opposed to him, and, by the superiority of his 
combined artistic and practical knowledge, outstrip all 
others, and so lead in the race ? He must look up to and 
worship freedom of thought and of action, and endeavour 
to remove from his profession the stigma of being the only 
one which in modern times has made no great artistic 
discovery, nor any real advance by the hands of its pro- 
fessors. 

If the whole body of architects will be exclusive in their 
modes of conduct, if they will clothe themselves with the 
mantle of precedent, or be content with relying upon the 
applications of the repetition of past productions of their 
art, or business, and just what any mechanical labour can 
supply, it is obvious that their occupation will pass away 
into other hands ; for it is perfectly impossible that, with 
the new materials at hand, and the enormous facilities now 
afforded for general education, that one art can stand still 
while all others are rapidly marching onward. 

It must never be lost sight of by the architect, that his 
office is no longer the sole depository of his art. For 
instance, and quite independent of numberless recent works 
on the profession, a general and, if the student so wills it, 
a very particular knowledge of all that can be given relative 
to architecture, is now afforded by the Government Schools 
of Design ; and it depends entirely on the pupil whether 
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he come from those schools with a mastery of all that is 
necessary for ordinary practice or not. Not only is this 
obtainable at the most moderate cost, but that most im- 
portant of the arts connected with architecture, Perspec- 
tive, is there systematically taught, and, as a consequence, 
the modem architectural exhibitions bear ample testimony 
to the extended knowledge of this most important aid to 
any of the arts, and most especially to architecture. 

Wanting the aid of an intimate knowledge of perspec- 
tive, the architect cannot possibly judge of the effect of 
his arrangements ; and very often what appears perfect in 
plans, elevations, and sections, becomes painfully deficient 
when JBxecuted, from the want of that knowledge of 
actual appearance which should enable the designer to 
know the result of his labours before their execution. 
It should be required of the architect, and before any 
building is commenced, to produce rapid sketches from 
every required point of view, and especially of all im- 
portant buildings, more particularly of those placed in 
cities, where the effect of the new production may be 
made or marred by its mere connection with edifices 
already erected. 

Thi& all-important consideration of perspective has not, 
until recently, had the care bestowed which it deserves ; 
and the numbers of practising architects who, in the last 
generation, were masters of the art, could be counted on 
the fingers. There was one who did thoroughly under- 
stand it, who did enjoy its practice as an artist should do, 
and that one was the late Professor Cockerell. He agreed 
with the writer of these lines that the intimate knowledge 
of this art was one of the great rounds which led up 
the ladder of diffel^ence between the mechanic and the 
artist. 

Besuming, for a moment, the question of an architect's 
education and the means of obtaining it. Whether th« 
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student obtain his preliminary knowledge by means of 
long servitude in an architect's office, or through schools 
of design, aided by the enormous accumulations of theo- 
retical and practical works on the art, there is an all- 
important point, in our estimation, never to be neglected. 
That point is the reversal of the young builder making 
himself acquainted with the rules of architecture. 

We consider it essential that the young architect, for a 
while, after he has mastered as much theoretical knowledge 
as is possible, and before he starts in the professional race, 
should drop the graceful mantle of gentility, which gene- 
rally shrouds the conduct of the profession, and descend 
into the arena of actual work ; i.e. that he should, for a 
year, at least, enter a builder's workshops, and learn all 
the appliances, materials, and modes of working of all 
kinds. He will then understand workmen better iJian the 
race which passed before him, and will know how to 
consider and use them. He will be able to direct and 
control them effectively, and they, in turn, will respect the 
man who is really able to direct. We hold it essential 
that every man should himself have positive knowledge, 
and, if need be, the power of executing all matters and 
works he is called upon to direct. He should, in fact, be 
in the position of the commanding soldier, who directs 
the battle, but \diose knowledge and power of fighting 
always stands him well in the event of desperate circum* 
stances. 

Again, there is another accomplishment in which an 
architect should never be deficient, that of modelling and 
carving all ordinary objects of nature necessary for the 
decoration of his work ; and fortunately the instruction 
and early practice of this can be readily obtained in the 
various schools of design. It is always a legitimate exten- 
sion of his means of employment ; and will serve him well 
at all times and in all places. More especially will it be 
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of great benefit to him and his designs, that he Bhonld, 
wherever his works may compel him to travel and reside, 
be able to take the plants and foliage of the locality, as 
onr forefathers did; so that instead of repeating one 
capital or one bracket hundreds of times over, he should 
design and roughly model, either for the workman or for 
his own handiwork, the numberless variety nature offers, 
and so, by making his works designs belonging to the 
country, rise to the artist, instead of grubbing along as 
the mechanical copyist of foreign patterns, — a practice 
needing little study or talent. 

The work of the architect is, for the most part, of a 
sedentary nature, allowing but scanty opportunity for ob- 
taining physical exercise ; and any occupation, such as the 
vigorous handling of the mallet and chisel in realising his 
own designs, must be conducive to health and to vigorous 
thought. Those few professional men who practise the 
art of carving know fiilly the value of its acquisition, both 
as to variation of occupation and absolute profit. They 
know and feel that the result of their chiselling is what 
they intended to produce, and not the mutilation of their 
designs by an inferior hand. That the ancient designers 
were working architects and real masons there can be no 
doubt ; and, by their combination of thought and action, 
were, doubtless, as sound in body as in mind. Did they 
die, as many modem architects do, before their time, 
from confining themselves to sedentary occupation ? We 
believe not ; and we know for certain that they did not 
despise the dignity of labour. This, to all who look to 
the gentility of the profession as its highest point. 

Especially should the young architect apply himself to 
the practical working of carpentry, no matter how low he 
begins on the rounds of the ladder of that useful know- 
ledge, nay, even if he descend to making a common dove- 
tailed box. What a field of useful, nay, of absolutely 
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required information to the architect, is implied in the 
acquisition of this art f and what number of months 
would not be profitably spent in gaining it f 

There is not only the beginning of joinery in the shape 
of the mortise and tenon, but there is the practical appli- 
cation of lines and curves, and of innumerable mechanical 
appliances used in construction of all kinds, going on to 
the daily practice of gaining knowledge relative to the 
qualities of different kinds of timber and other materials 
entering into the construction of buildings generally. 
There is wood, and there is wood, but one may be good, 
and the other may be very rubbish, such stuff as we often 
see in the condition of having no stamina, through the 
circumstance of bleeding to death by the extraction of all 
the turpentine as an article of commerce. The expe- 
rienced carpenter knows which is which, blindfolded ; but 
then he has seldom the power of acceptance or rejection 
of material. The case of the architect, however,[i8 totally 
different, for the power named is one of his especial 
provinces ; and there is no way of gaining the know- 
ledge of material so thoroughly as by being among the 
workers of the materials, and by working amongst them 
himself. 

The architect, too, must be more or less an engineer, 
versed in all mechanical laws and powers, as well as in 
all modes and contrivances connected with constructive 
art, as surely as he must be with the theory of design in 
all its various phases. Here the engineer has a marked 
advantage, because he has no occasion whatever for 
being an architect, unless it pleases his fancy to become 
master of the principle of architecture. He may become 
eminent in his own profession without even any know- 
ledge of the five classic orders, and without being able to 
discriminate between the styles of our own ancient 
buildings. Of course it is greatly to the advantage of the 
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engineer to understand architecture fairly, in that it 
enables him to graft upon his mechanical or practical 
works whatever features of the sister art are required in 
a proper manner. And it will not be for a moment 
doubted that an advantage so obvious will be allowed to 
sleep under the hands of the most enterprising and inde- 
pendent profession of the age ; a profession which admits 
frankly into its ranks all who have either the natura,l or 
acquired ability necessary for joining their army of 
workers, but which, fortunately, has no fettering amateur 
committees or precedent to mar the designs of its professors. 
Nor, indeed, would the body of civil engineers for one 
moment admit such interference and repression of their 
art. The consequence of this independence is that they 
are becoming artists and architects as well, and there are 
modem instances arising and completed to prove the 
assertion. Metal is their feature, as stone b that of the 
architect, and it is a question whether the graceful curved 
forms in iron, now spanning the river Thames at Black- 
friars, at Westminster, and at Pimlico, have ever been 
surpassed by those of any bridge in stone. Looking to 
this fact of rivalry, is it not incumbent -on the older 
profession to unshackle itself from precedent, to derive 
experience from the facts of the past, and to march 
boldly in the race of inventive power, ceasing to be 
guided in leading strings by any fashion, however high, 
or by any repressors, however influential ? 

Another step towards the experience actually needed 
by the young architect, before commencing real practice, 
is to take the position of Clerk of the Works, — ^first, upon 
the alterations and additions requisite to change and 
make fit an old house for modem requirements, and 
secondly, to lay out and superintend the erection of more 
than one building from its commencement to its finish, 
watching minutely every stage of progress, and laying his 
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mind to the various contrivances necessary for snrmonnt* 
ing peculiar difficulties and requirements as they occur, 
taking advantage of the long experience of the older 
workmen, and, in fact, making himself master of all the 
processes of putting up, as well as of pulling down ; for 
in doing the latter properly and carefully, when making 
alterations upon old buildings, more art and careful con- 
trivance are required than is generally supposed. Modem 
building wants are so totally different to ancient, from 
the drain-pipes of the foundation to the gutters of the 
summit, and in many cases so far in advance of them, 
that the two studies become really interesting as mere 
matters of comparison. Take, for instance, the question 
of distributing bell wires in an economical and efficient 
manner, or the distribution of water and of gas through 
a modem housa. The reader will at once understand 
some of the modem wants. The proper distribution of 
various pipes through a modem mansion, whether they 
be for water, air, sound, gas, bells, sewage, or ventilation, 
involves much practical knowledge, and is of such conse- 
quence to modern notions of comfort, that the architect 
who combines this with his proper profession has little 
need to fear want of employment. And while a building 
is being erected, and all parts exposed, every arrangement 
of this kind ought to be planned, and every opening left 
for the passage of wires and of pipes of all kinds. The 
planning of these things properly affords an opportunity 
in which the architect may be of immense service, botii 
in saving the heavy expense of cutting and boring 
through walls, and in preventing the damage often done 
to new buildings, when .such boring and cutting become 
necessary through neglecting these important prelimi* 
naries. 

In the modem building all is open, and, therefore, 
appliances of comfort are easfly accomplished, if properly 
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planned ; but in the ancient one all is hidden, and difficult 
in proportion, because the questions of baths and closets, 
pipes and bells, never entered into the intentions of their 
designers. But if there is difficulty in planning these 
additions to existing buildings, much corresponding 
information is gained in attempting to carry them out, 
and a vast fund of amusement to those interested arises 
from the obstructions which continually crop up to 
test the powers of the man in charge in surmounting all 
retardations and accidents of the works, of whatever 
nature they may be : conquering all these, the clerk may 
become, in the end, as of old, the master of the works. 

Another advantage will be gained by the young archi- 
tect, in completing his experience upon actual building ; 
and that advantage is the very important fact of his 
^adually and surely gaining the actual knowledge which 
will enable him to occupy the builder's place, and to have 
a trade, either in the event of his profession failing to be 
remunerative, or of his failing to find work in it. 

Then, supposing an architect has a turn for writing, the 
literature of the profession requires the laborious occupa- 
tion of years to master : and so absorbing and extensive 
has this become in our time, that he who enters upon 
authorship rarely, if ever, achieves any great fame as an 
architect. True, the public writer who so wills it has 
the opportunity of puffing his own wares, and of raving 
about the production oi new effects and new styles ; but 
he has never yet succeeded in performing the feat. Nor 
is it likely that such an excessive and absorbing occupa- 
tion should ever afford the opportunity of efficient or 
active production in any other branch. Whether or no 
the importance of the literature of architecture be over- 
rated is a question ; but if the young architect have great 
ability either in the artistic or practical branches of the 
profession, we would advise him to devote himself to 
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work, and not mach to words. One good design well 
carried ont is not only lasting fame, but worth whole 
volumes of general writing ; unless, indeed, they be of 
such character as the immortal practical productions of a 
Tredgold, or Nicholson, or Pasley, or works of such 
enormous labour as the Oyclopaddia of Gwilt — ^he who, to 
his honour as a true artist, never sought patrons, but 
requested them to seek him. 

The necessity of great care in that part of literature 
belonging to the profession, i.e. the construction of speci- 
fications, has also a share of notice in the paper referred 
to in our opening page. Deficiency of description and 
vagueness of meaning in specifications are undoubted and 
very grave errors to be chargeable against any architect, 
and are the causes of many conflicts in which the lawyer 
is the only gainer ; for loss of money results to contractor 
and employer, and loss of character to the director and 
author of the defective agreement. 

It is, however, very difficult to be so specific that words 
and phrases shall not convey a double meaning, however 
carefully constructed ; and much depends on the character 
and high forbearance on the parts of both architect and 
contractor in reading them. Specifications, like acta of 
parliament^ should be so carefully prepared that it would 
seem impossible to evade their clauses and conditions. 
Yet what so difficult to accomplish, if we are to believe 
the assertion of the great Daniel O'Connell, that there 
was no act of parliament existing through which he could 
not drive a broad-wheeled waggon. 

Specifications fairly rendered will, however, always be 
read aright by men of high principle, such as our leading 
contractors undoubtedly are. They require conditions 
and materials tb be fairly described, so that a liberal inter- 
pretation may be put upon them. More, than one 
contractor has had just cause of complaint that the draw- 
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ings estimated from, which are the main gnides, often 
contain the mere indications of elaborations which, after 
being contracted for, may be so amplified as to amount to 
minons loss, without any redress being possible. 

The essential element of completed drawings, as ex- 
planatory of an agreement, should always be insisted upon 
by the contractor, and certainly should never be omitted 
by the architect. Even to the minutest detail they ought 
to be attended to, especially when intricate mouldings and 
other elaborate details are intended. No vagueness or 
uncertainty ought to, exist in such matters, and failing 
such particulars, no contractor ought to sign any agree- 
ment founded on stringent general conditions of completing 
works to the satisfaction of either employer or architect. 
It is dangerous in the last degree to commence work oa 
unfinished non-detailed plans, with undeveloped sketches 
of ornamentation ; and the ruin of many a man has 
resulted from either misconception on the one hand, or 
the desire to amplify detail on the other, and thus obtain 
both quantity and quality of work never intended by the 
composer of the original estimate. The workman is 
entitled to live by his craft, and any act of neglect, how- 
ever unpremeditated, which involves the builder in loss 
against which he cannot defend himself, is indeed culpable 
in either the architect or the employer. 

Modem building is too often a race between the em- 
ployer and contractor, the one looking to gain a cheaper 
work than is consistent with good and proper quality, the 
other as naturally endeavouring by all means possible to 
bring out the results of a close and keen competition, with 
such degree of profit as could not exist if the performance 
in building equalled the promised conditions. Cheap 
work is of all things the dearest, but it is what nine out of 
ten employers delight in. How often do we find rich 
men, while exhibiting their houses, boast of having done 
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it for SO much — or rather for so little — ^forgetting all the 
while that sharper men than themselves have heen at 
work, and utterly ohlivious of the future enormous and 
never-ending taxation, in the shape of constant repair, as 
resulting from that rage of the age, l>argains, and of 
quantity minus quality. If huildings of this kind are 
erected as investments, their profitable (?) nature is soon 
manifest in the shape of rents, which absorb the greater 
part of the rent produced by their occupation. And then 
comes the total loss upon such property while under 
repair ; then, repair and doctor them up in any way you 
will, so. as to show a fair surface for awhile, the original 
disease is there internally, and will come out afresh. We 
earnestly recommend the employer to cease' to expect or 
execute cheap work, and the architect who values his own 
reputation and loves his profession as one of high standing, 
to go and do likewise, even if he remain without patron- 
age. He may get ready money for a time by erecting 
cheap works, but he will ultimately find that credit will 
have deserted his name. Therefore we advise the director 
to avoid such works, and all works where a practical 
knowledge of building enables him to know that the con- 
tractor must lose money if they are fairly carried out, 
and must do something worse than merely practise tricks 
of deceptive-looking work if they are not. 

Let the architect be sure that he intends his contractor 
to obtain a living by the work to be executed, and 
deliberately refuse his sanction to any bargain he knows 
would, with honourable conduct, end contrary wise. So 
shall he rank as the builder's friend, and his own name 
and fame remain real and solid, as the honest worker out 
and advancer of his noble art, when the cheap and flashy 
man has gone to the wall. 

Regarding the comparison of the civil engineer with the 
architect in our own time, it must be admitted that the 



ON THE PB0FB88I0N OF AN ABCHITEOT. 21 

former has made the most wonderful advances in the way 
of original treatment of design, in every material, and 
especially in the use of iron. And this advance has heen 
made while architects were relying on the past, and suh- 
mitting to copying precedent and hygone authorities, 
instead of catching the spirit of former art, and from it 
producing new combinations. Fatal mistake, and utterly 
destructive to all love for their profession as the elder 
sister of design f It may be that some wiU be inclined to 
donbt the fact just stated. To such we will simply refer 
to that apparently extinct art, as regards architects, i.e. 
bridge-building, and ask, where is the building which can 
compare with the engineering advance made in the bridges 
of the Menai Straits, by which the names of Telford and 
Stephenson have become immortalised ? 

Why architecture should have stood still in modem 
times is one of the wonders of the age, especially when we 
consider the increased means of education afforded to the 
student, as compared with his immediate predecessors. 
Look at the number of elaborate works, theoretical, prac- 
tical, and artistic, they have at hand, so as to be able to 
stndy and glean the experience and hard work of years, 
as it were, in so many hours. Where, for instance, could 
the student of the last generation obtain in an hour's 
reading snch a knowledge of cements and their uses as is 
contained in the work of General Pasley ? And here we 
wonld remark how singular it is that, while architecture 
itself has almost stood still, the literature of it has made 
giant strides. Its history is marvellously unfolded, as 
regards the past, and forms a strong and marked contrast 
to the want of history in the present period ; unless, 
indeed, a record would find its mission in the extra- 
ordinary public-house and music-hall abortions of tricky 
ornamentation, sometimes clever, but mostly monstrous in 
all their features. But as the darkest of the night is 
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before the morning, so we may possibly look for the new 
<< ORDEB " ont of this chaos. 

Why have we not gone on producing varieties of style, 
as our ancestors did ? Simply becanse, from the time it 
became fashionable to travel in foreign parts, the architec- 
ture of foreign countries, so utterly unfit for the require- 
ments of the climate, or the light and shade, of our own, 
has been slavishly substituted, to the utter ruin of Britain 
as an independent producer of building design. When we 
allude to climate and light of southern countries being 
wrong, as to copying buildings for ours, we say that, from 
their excessive light, they want heavy, shaded buildings, 
while we, from our lack of it, want exactly the contrary ; 
while they only require the flat roof of rainless and snow- 
less countries, we require the acute forms of high-pitched 
roofs, to throw off the enormous quantity of wet falling in 
one shape or another. Their flat roofs were, and are, 
from people using them, indeed almost living on the house- 
tops, literally surrounded by ornamental parapets ; in 
ours, the absence of this feature gives freedom for the 
rain and snow to escape. 

We cannot, in fact, get rid of the principles of truth to 
nature, unless by the use of the most costly expenditure 
and of waste, both in iftaterial and time. In our ancient 
street architecture, the ends of roofs fronted the street ; 
and every one knows the beautiful efiects of sky line pro- 
duced by many wonderfully ornamented gables. And 
besides this, there was the marvellous shadows consequent 
upon the light passing between roof and roof, all aided by 
one of the most beautiful and quaint designs of that 
wonderful feature both in fact and in feeling, but of which 
modem art seems to be ashamed, — the ancient chimney 
head. 

Well, look to any of our modem streets, and their 
straight monotony of sky line, so utterly wearisome to the 
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eye of the artist, and, for all that, to the uneducated in 
art, who all feel the want of variety, though they cannot 
express it. After looking at this straight southern 
country line, without any heauty of parapet, the unini- 
tiated might fancy the roofs behind corresponded in form ; 
but if they go to the house-top, assuredly they will find 
the old form of sloping roof hid behind the straight line in 
front, where there is often a large amount of material 
actually wasted, in order to produce the monotony of a 
straight line.- 

Our modem street roofs often present summary and 
practical proofs of their unfitness for our climate. Does 
a pipe get stopped up, there is the inevitable flood 
internally ; or in winter, after a moderate fall of snow, 
there is the gutter spadesman for the external cure. He 
who, passing by at the time, escapes his falling presents, 
is indeed fortunate. When our roofs were under the old 
gabled system, such performances of the *^ Winter* s Tale '* 
comedy were unknown. The snow where it rested was 
picturesque without, and a source of warmth within. 

The question is not now, what limits of knowledge 
should be attained by an architect to qualify himself for 
his profession, but what studies or subjects he should not 
be master of, as almost necessary adjuncts to the num- 
berless and intricate matters forced upon him in daily 
practice. Beginning with the titled A, he should be 
thoroughly acquainted with acoustics ; for how is it pos- 
sible for a building to be designed in the proper form and 
manner necessary for the orator to speak or his hearers to 
hear with comfort, unless the designer understands com- 
pletely the theory and practice of this most important 
science ? 

So, starting from the beginning, and going through 
the alphabet, there is scarcely an art or a science with, 
which the architect ought not to be in some measure 
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acquainted, the more intiinatelj, of course, the hotter. 
He ought, in fact, to become a lining cyclopasdia to be 
in any way considered a thorough master of a profession 
in which he can never finish his education, nor ever 
cease to be a student, because the art and its accessories 
are always expanding, and of necessity always changing 
as new appliances are added. 

Taking the study of metallurgy alone, the single metal 
iron, in its different phases, at present enters so largely 
into architecture, that a close study of its- powers and 
properties has become a necessity. Some professional 
men are for the use of wrought iron, or iron in its fibrous 
condition, while others are in favour of the east or 
crystalline condition of the material. Both may be right, 
and both may be wrong, in their excessive adherence to 
their own views ; but there are certain laws of nature 
defining the powers and limits of things, and these laws 
prevail even with so hard a material as iron. The cast 
metal in one situation, that is, at rest, is the most power* 
ful and enduring, but for sustaining the wear and tear of 
weights in motion, where the vibration requires the spring 
and elasticity of the fibrous texture, it is exactly the reverse. 

Wrought or fibrous iron for extermd purposes, such as 
railings or ornamental decorations, or in any position of 
actual rest, will not last one quarter the time of cast 
metal* Hie same conditicm of iron when kept in a 
constant state of vibration, such, for instance, as railway 
bars, with trains continually passing over them, furnishes 
a convincing proof of this. Ample proof of preservation 
and decay, side by side, may be seen on miles of railway 
in England, where the narrow and broad gauge run to- 
gether, and where the active and incessant use of the first 
shows its perfect condition, while the last is in a passive 
condition of obvious decay. We here see the truth, that 
it takes longer to wear out than to rust out* 
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Iron, as a material for ornamentation in its condition of 
cast metal, has not. yet had a fair trial, and the whole 
feeling hitherto seems to have heen in favour of wrought 
ornamentation, on account of its capability of artistic form 
by the hammer and file. But has it any real advantage 
in this respect over the crystalline form? Is not the 
skilful designer and modeller as much an artist as the 
worker in wrought metal, and, as a consequence, is not the 
result of his work in a casting quite equal to the hammer- 
man's production ? 

The production of the first cast or impression is as 
costly as the wrought example, but the repetition of cast- 
ings or impressions at one-tenth, or perhaps a twentieth 
part of the cost, just as in the case of an engraving, soon 
telLs the tale in favour of the latter. And, as in the case 
of an engraving, if it is a work of art, no repetition can 
affect its value adversely. The question of quantity with 
equal quality and lasting power of material, must ulti- 
mately prevail. There is one point, at any rate, where 
east iron stands pre-eminent, and that is its endurance 
under the action of fire in buildings. And we believe time 
and improved processes will render it equally pre-eminent 
in other respects, and especially artistically. In its com- 
paratively moderate cost, we must look for all great 
extensions. 

What wonderful progress in modem times has been 
made in the production of cast iron, and what equally 
astounding progress has been made in the manipulation 
of glass f The advent of these increased powers, by 
which size, enormous dimensions, and variety of form 
have been rendered mere questions of cost, would seem 
to indicate that a new style of art, or, as we should say, 
of architecture, ought to have sprung from such acces- 
sions. 

And 80 we believe it would^ and will, whenever the 
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great body of architects are permitted to go forward, 
unfettered by the past, excepting as to spirit and fitness. 
Looking how completely the use of iron is rapidly ' 
annihilating both the ancient forms and materials of naval 
architecture, and the inroads it is more than threatening 
against her military sister, it does "seem strange that the 
civil architect should not have achieved some great 
advance, which the addition of glass to iron renders so 
much easier of application than in the case of either ships 
or fortified places. We wait for a result. When will it 
be allowed to come ? Or shall we continue to change 
back again, as fashions do, to some of the architectural 
unfitnesses of a former age ? 

The position of the architect, if he practise as an artist, 
is full of difficulty as to his ultimate success financially. 
No matter what the trade or profession be, the single- 
handed necessarily limits his income to the results of his 
own hand, and when that fails all goes. It would there- 
fore seem little to be wondered at that the architect 
should extend his practice to become a manufacturer, and 
to amass wealth, as other commercial men do. 

But on the other hand, the architect who carries his 
own work through — and by this, we mean he who creates 
his own plans and working drawings, writes his own 
specifications, superintends his own buildings, and so, 
remaining master of the situation from first to last, 
devotes himself to a life of hard labour, in which he must 
exercise moderation in his expenses, and never let them 
equal his income, — ^will not erect so many buildings as 
his commercial brother, but he will, in all probability, 
retire at the end with a moderate competency, and a 
reputation against which no one can challenge an appro- 
priation, such, for instance, as occurred in the recent and 
still unsettled controversy anent the Houses of Parliament 
at Westminster. 
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There is one thing in the practice of architecture which 
operates strongly, and often very prejudicially, against 
the profession, and that is, the system of payment hy an 
universal and uniform percentage upon the eost of a 
building. Many an employer is notably prejudiced 
against a system which involves the interest of the 
employed in this manner — that instead of the designer 
receiving an amount in proportion to the work done, and 
the experienced assistance given, so making his interest 
identical with that of his employer, the amount of re- 
muneration received by the architect is governed by the 
amount his client can be induced to expend upon the 
building. 

The adoption of a system of payment by time, charged 
according to the experience of the professor whose per- 
sonal interest it ought to be to save the employer all 
unnecessary cost, is a very serious question, involving 
one of the many reasons for the non-employment of 
architects. 

It is a curious anomaly that there is a profession, and 
only oncy where the most refined knowledge and practical 
experience are paid at exactly the same rate as th^t 
awarded to the merest tyro whose capabilities have yet 
to be tested. No amount of talent is to receive more 
than one percentage, and no quantity of mediocrity less. 

The immovable five per cent, on the cost, too, is just at 
the same rate for all drawings and other preparations, 
whether the building be erected of mud or marble, and 
whether it be the production of the greatest mind, or the 
merest effort of inanity. We instance, as a parallel, the 
utter absurdity of Yan Daub, the inexperienced brush, 
receiving exactly the same amount as the accomplished 
Van Dyck, for the simple reason that both portraits 
covered the same amount of canvas. Quantity without 
quality is not worthless here, at any rate. 
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In illustration, it may be stated, that there occurred 
some years ago a remarkable law case, depending upon 
the custom of the professional five per cent. It was with 
reference to a large club house, where, the designs and 
working drawings supposed to be complete, the original 
estimates were taken as for elevations executed in cement. 
Eventually, a much more costly material was decided upon, 
and this, as it was urged, did in no way render the draw- 
ings more troublesome to the architect. The professional 
man brought his action for the usual percentage upon the 
superior material, and by the old custom gained his cause. 
If the material used had been of gold, with precious stones 
amongst the mortar, the architect would have been equally 
(by custom) entitled on the whole cost. If a percentage 
on most costly material is a proper charge by the archi- 
tect, and only sufficient for the skill and labour spent, the 
same rate of percentage for the same designs executed in 
very cheap material must be insufficient. And so it often 
is ; but the inequalities named under this head are, never- 
theless, great reasons why architects are not more 
frequently employed. 

The circumstances attending this case will be most 
fjEital to architectural employment in the future ; more 
than one member of the club committee came to the 
decision to never employ architects again, unless under 
the circumstances of fees in exceptional cases. Small 
are the requirements of mankind when they employ 
talent for their necessities only, and not for their 
luxuries. 

One more monstrous absurdity in architectural practice, 
before we close our present labour. It is the fact of gross 
inequality of payment to the professor, arising from the 
different nature of buildings. Thus a payment of five per 
cent, upon the cost of a long line of plain prison walling^ 
appears a monstrously liberal amount, eamable by the 
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lowest of talent ; while the same rate of percentage upon 
an elaborately decorated church, with aU its minnte fit- 
tings, screen work, and finishings, would hardly give the 
architect the living of a hedge carpenter. 

All this inequality, for the ultimate good of the profes- 
sion, ought to be changed ; for, however honourable a 
man may be, his direct worldly interest should be that the 
cost of a building should be as much, and not as little, as 
possible. 

Regarding the professional status of architects as 
indexed by the leading society in England, it may fairly 
be asked whether the great body does or does not lower 
its position by the encouragement of amateurs in high 
places of office ; and when we look to the example of 
kindred societies, whether artistic or mechanical, it does 
seem that there is injury done by substituting wealthy 
amateurs for professional men, in the higher places .of 
honour. Take the presidency of any other society of 
artists than the architects, and where is the leading man 
other than of their own profession ? Do we see it in the 
president of the Boyal Academy ? or, nearer to our point, 
is the amateur, however eminent in worldly position, 
allowed to assume the post of honour in the great Society 
of Civil Engineers ? Assuredly not. If the President of 
the Boyal Academy is not always the greatest of living 
British painters, he is at all events a great artist; and 
besides that fact, he generally possesses the faculty of 
literary address and knowledge to justify both his posi- 
tion and the selection of his brother artists. Look at 
the published addresses of the Boyal Academy presidents, 
and say where among the amateur heads of architects such 
things exist in any degree worthy of comparison. 

Another cause for depression in the architectural world 
arises from the very serious course lately adopted by our 
own government with regard to competitions ; we mean in 
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limitrng them to the fkyonred few, instead of renewing the 
opportunity for a contest open to all, sach as was the ease 
with the Houses ofParliament at Westminster. The state 
of art at the period was on that occasion fairly developed, 
if not entirely so; but at any rate the contest was 
general, and every artist had his chance of success. 
Those who did not succeed could in most instances very 
plainly see why, and would naturally go back to gain 
fresh knowledge against the opportunity of some great 
national structure, requiring all the ability of the period. 

That next opportunity has occurred t¥nce, and how have 
the occasions in both cases been treated ? There was no 
open competition, which would doubtless have developed 
an amount of ability both as to design and arrangement 
vastly in advance of the Parliament Houses, in that the 
number of professors of high standing is notoriously and 
admittedly increased. Common justice to the profession 
demanded that the highest ability should be brought forth 
by a competition of all comers, so that the opportunity of 
selection should have been from the educated hundred, 
instead of being from the favoured units, who, whatever 
their individual merits, have not proved their qualifi- 
cations to be beyond those of their neglected brothers in 
art. The results of such limited and favoured competi- 
tions for great national works, is indeed disastrous to a 
profession which has no opportunity excepting these 
unfrequent national occurrences for testing their power, 
either in the path of advance or of decadence. And this 
course is surely hardly consistent with the spirit of fr-ee 
trade, so openly professed and enforced in all matters of 
commerce, but is strangely and unjustly restrictive, and 
obviously repressive in matters relative to the architecture 
of our public buildings. 

Never, perhaps, in the time of living men shall we see 
such opportunities for ascertaining the cost of competition 
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of the &yonred few, and the great ability of the nnfavonred 
many, as occurred in the cases of designs being required 
for the National Gallery, and for the National Courts of 
Law. They were both great questions of art, demanding 
all the knowledge of the age to bring out ability wherever 
it existed, in order to obtain a grand solution ; and there 
is no telling which has lost most by the result, the nation, 
by its public discouragement of the most ancient and last- 
ing of the arts, or the profession itself, by its silent 
concurrence in so fatal a policy. 



THE DATES OF THE VARIOUS STYLES OF 
ENGLISH ARCHITECTURE. 



ANGLO-BOMANESQUE. 

1. Early British or Anglo-Saxon. 

2. Ante-Norman, about 950 to the Conquest. 
8. Norman, 1066—1170. 

4. Transition, 1170—1200. 



GOTHIC. 

5. First pointed, 1200—1240 {Early English). 

6. Late or florid first pointed, 1240 — 1270 {Geometric), 

7. Geometric mid die pointed, 270 — 1880 (Geometric 
or Early Decorated), 

8. Complete middle pointed, 1880—1880 {Flowing 
Decorated), 

9. Third pointed, 1880—1485 (Perpendicular). 

10. Florid third pointed, 1485—1546 (Tudor). 

11. Elizabethan, 1546—1650. 

12. Various modifications of ** Benaissance " imd 
Italian, 1650 to the present time. 



VAULTING. 



Undeb this name I shonld wish to treat upon the varions 
methods of covering in, or protecting from the weather, 
any space or building, the principle of the arch being 
necessary, in all cases, in order to form a vault. 

The subject has been so admirably and exhaustively 
treated by Professor Willis in his learned paper published 
in the Transactions of the Boyal Institute of British 
Architects, 1842, ** On the Construction of the Vaults of 
the Middle Ages,'' and in the '* Dictionnaire Baisonne de 
TArchitecture Fran9aise," articles ** Construction,*' tom. 
iv., and ** Youte," tom. ix., that I must refer my readers, 
who wish to extend their researches beyond the limits of 
this short article, to those before-mentioned works. 

A vault, being in its true and most significant sense a 
covering to a building, cannot be entirely treated or written 
upon, as distinct from the walls or piers that support 
it ; the whole must be considered together, — so much so 
that the whol6 style of the architecture of any given period 
may be said to be governed - by its method of roof- 
covering. 

The Greeks, borrowing as they did their arts and 
sciences from the Egyptians, made the lintel the key-note 
to the whole of their construction. The Eomans, being 
constructors in the truest sense of the word, used the 
arch in all their buildings ; and they are the inventors of 
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the vault and the dome, or, if not the inventors of the 
principle, they were the people who first used this form 

of construction in a scientific 
manner. 

The barrel or waggon vault 
may be described as a continuous 
arch, with a thrust extending 
^g- ^' the whole length of its exist- 

ence, as sketch : examples of this kind of work may be 

found in the baths 
of Antoninus, and 
of Diocletian, and 
in the basilica oi 
Constantino at 
Rome ; and in Eng- 
land, of Norman 
-y date, the aisles oi 
Kirkstall, and under 
the Bishop's Palace 
at Norwich ; in Ire- 
land, at King Cor- 
mach's Chapel, on 
the Bock of Cashel. 
These barrel or 
waggon \aultswere of two kinds; the first when they 

formed the true roof-covering, and 
the second when they formed the 
ceiling of the building, and were 
covered by a wooden roof. 

The finest example of the domical 
covering is the Pantheon at Rome ; 
and a section, taken from the Diction- 
ary of M. le Due, I append, Fig. 2. 
The surrounding wall is in this 
case carried up to the level a, and pierced witha surround- 




Fig. 2. 




Fig. 3. 
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ing gallery. In this, and in all bnildisgB of the time, the 
weight or thrnst of the dome was carried fi-om point to 
point by a series of arches in the dome itself, as at Fi . . 3. 

In later times of the Empire, when the constmc- 
tors became more negligent, this precaution waa neg- 
lected, and as at St. Sophia, Constantinople, with speedy 
failnre. 

The barrel or waggon vanlt, the original roof-covering 
of the English bnildings of the twelfth centnry, from being 
entirely continnous, in conrse of time, and as the exi- 
gences of the case required, gradually grew into a more 
complicated system of constmction. The first alteration 
of ita continnity wonld be, when it was necessary to form 
an opening above the springing, as at Fig. 4. 

The nest step in forminga vanlted covering was a copy of, 
or aimilarto, the Roman groin, which 
ia simply the interpenetration of two 
plain cTiTved snrfacea, without ribs at - 
the intersection of the corves, aa may ' 
be aeen in the crypts of Westminster::: 
and other cathedrals, and in the keep ' 
of Rochester Castle, The ribbed 
vanlting of the Middle Ages, when 
the thrust is thrown down to certain *' 

points or piers, consists of stone arches thrown trans- 
versely and diagonally, and filled in between the spandrels 
with the real vaulting or ceiling. 

Upon the adoption, in the thirteenth centnry in Eng- 
land, and the twelfth century in France, of this system of 
thrust and counter- thrnst, instead of thick walla resisting 
the thmat upon them along their whole length, the 
whole ayatem of building became ^evolutioni^ed ; the 
pointed arch, which experience soon taught the buildera 
had a more downward thrust than the semi-circular arch, 
soon came into general use, and from being first used for 
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constructional reasons, it gradually grew into nse through- 
out the whole building or design. 

The first and most simple style of groining, and which 
may be described as following, Fig. 5 : a a, a transverse 
rib thrown across between two walls ; b b, two arches, 
starting from the same points as a a, but carried diagonally. 





Fig. 6. 

and called diagonal ribs ; c c, arches built in the thickness 
of walls, and called the wall ribs. This diagram, if pro- 
duced in perspective, as Fig. 6, a a, transverse rib ; b b, 
diagonal rib ; c c, wall rib, is the skeleton upon which the 
whole system of this method of construction is founded : 
the space to be covered was not always square, nor could 
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Fig. 7. 



Fig. 8. 






Fig. 9. 



it be divided into square bays or divisions ; but in the 
best periods of mediaeval art, this was the principle of ' 
setting out the work. The above simplicity of ribs, by 
the law of progress, the varying exigences of plan, and 
other reasons that, in a growing art, all tend to produce 
change, developed a more and more complicated system 
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of ribs ; the square bay or diviaion, Tritli ita qnadripartita 
division ehown in Fig. 5, soon grew to this (Figs. 7, 8, 9), 
and, in England, to a more elaborated system, nnlil 
tiie ornate styles, called Flamboyant in France, and Fer- 
pendicnlar in England, prodnced the system called Fan- 
vanltmg ; so-called, apparently, from the moltitnde of ribs 
starting &om each centre of constmction, and again inter- 
laced -with ribs, sometimes circnlar, on plan (Fig. 10). 

This method, quite different in principle to the early 
styles, opened a new field to the designers of the time: 
the interlacing ribs, being circnlar on plan as on section, 
enabled them to vary the anrface of their ceilings with 





pendants, hanging down with apparent reckleaeneas, but 
really as firmly fixed as the keystone itself by the pres- 
sure of the donbly aicatored ribs. 

With this new form of eonstniction design seemed to 
ran riot, until, as in the choir of Gloucester Cathedral, 
where this work is woven, as it were, amongst the 
Norman Arches, the lace-like grace and beaaty is ao 
great that its seeming licenttousness mnat be foi^ven. 

Having traced the forms of the ribs thronghont their 
growth, I most now speak of the filling between them 
that clothes the skeleton of construction and forms a 
complete ceiling ; and I cannot here give a better de- 
scription of this work than by snnunarising the masterly 



theory of M. VioUet le Dae in the article " ConBtmaticni " 
of hie invaluable dictionary : — 

" In the middle of the provinces comprising the ancient 
Aqnitaine, the method of the bnildera of the tenth and 
eleventh centuries was to roof their buildings vith cupolas 
(conpoles). This was so firmly imprinted on their style 
of work that they were very late in 
adopting the Gothic style of vaulting. 

" Every one knows that the rings 
>vbioh compose a cnppla give in hori- 
zontal projection a sacceHsion of con- 
centric circles 

"At this time the system of Gothic 
coostmction prevailed in the royal do- 
mains ; and in time it was adopted in the western parts 
of the Continent. Thns, in the earliest groining' the 
filling in between the ribs took the form of the rings of 
a cnpola, thns (Fig. 12) ; whilst in the Isle of France (the 
chief centre of activity daring the twelfth and thirteenth 
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centuries of Gothic construction) the following system of 
filling in was adopted (Fig. 13). 

" This method was that adopted in England, bnt was 
afterwards abandoned on the Continent ; whilst in 
England it was carried to greater perfection. The plan 
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adopted on the Continent was as shown in Fig. 14 ; 
the half a represents the French or continental system, 
and the half b the English system. 

'< The English system being similar to that in nse in 
Aqnitaine, which, in the twelfth century, was Anglo- 
Norman, is the remnant of the feeling for the dome 
constmction ; whilst in the Isle of France, where the new 
or Gothic style was first perfected, the old traditions 
were completely forgotten." 

M. le Due, by copious illustrations aiid facts, shows 
how he has arrived at the conclusion that the dome 
principle is the most eonstnictional. 



ALBEETI ON AECHITECTUEE, 



EZTEAOTS FEOM"THB AECHITEOTUBB " OF LEOIJ 

BATISTA ALBEBTI. 

Tramlated by James Zeoni, Architect, London, 1755. 



In ohooBing a Begion for Building. 

" Bt what marks we are to know the goodness of a 
region." 

• ^ • • ■ • 

'' Thus it will be* a good sign of an excellent air and of 
good water if the country produces plenty of good fruits, 
if it fosters a good number of men of a good old age, if it 
abounds in lusty handsome people, if the people are 
fruitful, and if the births are natural and never 
monstrous.** 

• • • • • • 

<< We may not improbably draw some conjectures from 
the shapes and looks of other animals ; • . for 

if the cattle look lively, fat, and large, yon may not 
unreasonably hope to have children that will be so too. 
Neither will it be amiss to gather notice of the air and 
wmds even from other bodies not endued with animal life ; 



EXTRACTS FBOM L. B. ALBEBTI. 41 

thus, if the walls of the neighbonring buildings are grown 
lusty and rugged, it shows that some malignant influence 
has power there. The trees, too, bending all one way as 
if by general consent, show that they have suffered the 
force of high rough winds." 



Treating of the Materials. 

That no man ought to begin a Building hastily, 

" I do not think the labour and expense of a building 
ought to be entered upon in a hurry ; as well for several 
other reasons as also because a man's honour and reputa- 
tion suffer by it. For as a design well and completely 
furnished brings praise to him that has employed his pains 
and study in the work ; so if in any particular the author 
seems to have been wanting either of art or prudence, it 
detracts very much from that praise and from his reputation. 
And indeed the beauties or faults of edifices, especially 
public ones, are in a manner clear and manifest to every- 
body, and (I know not how it happens) any thing amiss 
sooner draws contempt than anything handsome or well 
finished does commendation. It is really wonderful how 
by a kind of natural instinct all of us, knowing or ignorant, 
immediately hit upon what is right or wrong in the 
contrivance or execution of things; and what a shrewd 
judgment the eye has in works of this nature above all the 
other senses. Whenever it happens that if anything offers 
itself to us that is lame or too little, or unnecessary, or 
ungraceful, we presently find ourselves moved, and desirous 
to have it handsome." 

««By making a model you will have an opportunity 
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thoroughly to weigh and consider the form and situation 
of your platform, with respect to the region, what extent 
is to be allowed to it, ihe number and order of the parts, 
how the walls are to be made, and how strong and firm 

the covering And then you may easily and 

freely add, retrench, alter, renew, and, in short, change 
every thing from one end to the other ; till all and every 
one of the parts are just as you would have them, and 
without fault.*' 



What Materials are to be provided for the Building. 

'^ And in fixing upon all these, it will be of use to you 
to be somewhat guided by the consideration of other 
works already finished in your neighbourhood, and by the 
information you receive from them to determine what to 
do in your own case." 

• ••••• 

'' The ancients inform us that most trees, and especially 
the fir, the pitch tree, and the pine, ought to be cut imme- 
diately when they begin to put forth their young shoots, 
when through their abundance of sap you most readily 
strip them of their bark. But that there are some trees, 
as the maple, the ash, and the linden, which are best cut 
after vintage. The oak, if cut in summer, they observe, is 
apt to breed worms ; but if in winter, it will keep sound 
and not split. And it is not foreign to our purpose what 
they remark, that wood which is cut in winter will never- 
theless bum extremely well, and in a manner without 
smoke; which, manifestly shows that their juices are not 
crude, but well digested. Vitruvius is for cutting timber 
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from the beginning of autumn till such time as the soft 
westerly winds begin to blow." 



Of preserving the Trees after they are cut. 

'' After the timber is cut it must be laid where the 
searching heat of the sun or rude blasts of wind never 

come Nor will I omit what we read 

in Aulua Gellius, taken out of the annals of Quintus 
Claudius, that Archelaus Mithridates, Prefect, having 
thoroughly bedaubed a wooden town in the Pierseum with 
alum, when Sylla besieged it, it would not take fjre." 



What Woods are most proper for Building, their Nature 

and Use, &c. 

'' Throphrastus thinks that timber is not dry enough for 
the making of planks, especially for doors, in less than 
three years. ... The alder, for piles, to 
make a foundation in a river, or on marshy ground, exceeds 
all other trees, and bears the wet incomparably well, but 
will not last at all in the air or sun. On the contrary, the 
beech will not endure the wet at all. The elm, set in 
the open air, hardens extremely, but else it splits and will 
not last The pitch tree and pine, if buried under ground, 
are wonderfully durable : but the oak, being hard, close, 
and nervous, and of the smallest pores, not admitting any 
moisture, is the properest of any for all manner of works 
under ground ; capable of supporting the greatest weights, 
and is the strongest for columns." 
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*^ If the ancients had occasion to turn anything long 
and round, they used the heech, the mulherry, the tree 
that yields the turpentine, hut especially the most close 
bodied box, most excellent for turning ; and for yery 
curious works, the ebony. Neither for statues or pictures 
did they despise the poplar, both white and black, the 
sallon, the hornbeam, the service tree, the alder, and 
the fig Though it is certain that none 

• 

of them, for tractableness, can compare with the linden. 
Some there are that for statues choose the jubol-tree. 
Contrary to these is the oak, which will never join, either 
with itself or any other wood of the same nature, and 
despises all manner of glue. The same defect is supposed 
to be in all trees that are grained, and inclined to distil. 
Wood that is easily planed, and has a close body, is never 
fastened with glue ; and those also that are of different 
natures, as the ivy, the laurel, and the linden, which are 
hot, if glued to those that grow in moist places, which are 
all in their natures cold, never hold long together. The 
elm, the ash, the mulberry, and the cherry tree, being 
dry, do not agree with the plum tree or the alder, which 
are moist. Nay, the ancients were so far from joining 
together woods different from each other in their natures, 
that they would not so much as place them near each 
other ; and for this reason Yitruvius advises us against 
joining planks of beech and oak together. 



Of Stones in Generali . . . which are the softest, and 
which the hardest, and which best and most durable. 

'< Cato advises to dig the stone in summer, to the intent 
that it may grow accustomed, by degrees, to wind, rain, 
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and frost, and other inclemencies of the weather which it 
had not felt hefore. For if stone immediatelj upon its 
being dug out of the ground whilst it is full of its native 
juices and humidity, is exposed to severe winds and sudden 

frosts, it will split and break to pieces They 

should not be used under two years, to the intent that you 
may have time to find out such among them as are weak 
in their natures, and likely to damage the work, and to 
separate them from the good ones ; for it is certain, in 
one and the same kind of stones there is a difference in 
goodness of any sort of stcfhe, and its fitness for this or that 
peculiar situation is best learnt from use and experience ; 
and you may much sooner come at their values and pro- 
perties from old buildings, than from the writings and 
precepts of philosophers. However, to say something 
briefly of stones in general, we will beg leave to offer the 
following observations. 

'^ All white stone is softer than red, the clear is more 
easily wrought than the cloudy, and the more like salt it 
looks ihe harder it is to work. Stone that looks as if it 
were strewed with a bright shining sand, is harsh ; if little 
sparks, as it were of gold, are intermixed, it will be 
stubborn ; if it has a kind of little black in it, it will be 
hard to get out of the quarry. That which is spotted 
with little angular drops, is sharper than that which has 
round ones, and the smaller these drops are the harder it 
will be, and the finer and clearer the colour is, the longer it 
will last. The stone that has fewest veins, will be most 
entire, and when the veins come nearest in colour to the 
adjoining parts of the stone, it will prove most equal 
throughout. The smaller the veins the handsomer ; the 
more winding they run, the more untoward ; and the more 
knotty the worse. Of these veins, that is most likely to 



46 EXTB^OTS FROM L. B. ALBERTI. 

split which has in the middle a reddish streak, or of the 
colour of rotten ochre. Much of the same nature is 
that which is stained here and there with the colour 
of faded grass; hut the most difficult of all is such 
as look like a cloudy piece of ice. A multitude of 
veins shows that the stone is deceitful and likely to crack, 
and the straighter they 'are the more unfaithful. Upon 
breaking a stone, the more fine and polished the fragments 
are, the closer body it is ; and that which when broken 
has its outside the least rugged will be more manageable 
than that which is rough. Of the rough ones, those which 
are whitest will be worst for working, whereas on the 
contrary in brown stones those of the smallest and finest 
grain are least obedient to the tool. All uneyen ordinary 
stones are the harder for being spongy, and that which 
being sprinkled with water is the longest drying, is most 
crude. 

'^ All heavier stones are more solid and easy to polish 
than light ones ; which, upon rubbing, is much more apt 
to come off in flakes than such as are heavy. That which, 
upon being struck, gives the best sound is closer made than 
that which sounds dull; and that which, upon strong 
friction, smells of sulphur is stronger than that which has 
no smell at ail. Lastly, that which makes the most re- 
sistance against the chisel will be the most firm and rigid 
against the violence of storms. 

" They say, that the stones that hold together in the 
largest scantlings at the mouth of the quarry are firmest 
against the weather. All stone too is softer when it is 
just dug up, than after it has been some time in the air ; 
and when it is wetted or softened with water is more 
yielding to the tool than when it is dry. Also, such stones 
as are dug out of the moistest part of the quarry, will be 
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the closest when they come to be dry, and it is thought 
that stones are more easily wrought in a south wind than 
in a nc^rth ; and are more apt to split in a north wind than 
in a south. But if you have a mind to make an experiment 
how your stone will hold out istgainst time you may judge 
from hence. If a piece of it, which you soak in water, 
increases much of its weight, it will be apt to be rotted 
by moisture, and that which flies to pieces in the fire will 
bear neither sun nor heat." 



Of the Origin of the Use of Bricksi in what Season they 
ought to be madoi and in what Shapesi &o. 

'' Our business is to observe here, that a white chalky 
earth is yery much recommended for making them. The 
reddish also is approved of, and that which is called male 
sand. That which is absolutely gravelly and sandy is to 
be avoided, and the stony most of all; because in baking 
it is subject to warp and crack, and if oven baked it will 
fret away of itself. We are advised not to make our bricks 
of earth fresh dug, but to dig it in the autumn and leave 
it to digest all the winter, and to make it into bricks early 
in the spring; for if you make it in winter, it is obvious 
that the frost will crack it ; and if you make it in the 
middle of summer the excessive heat will make it scale off 
in drying. But if necessity obliges you to make it in 
winter, in extreme cold weather, cover it immediately over 
with very dry sand, and if in summer with wet straw, for 
being so kept, it will neither crack nor warp. 

'* Some are for having their bricks glazed : if so, you must 
take care not to make them of earth that is either sandy. 
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or too lean, or dry, for these will sack and eat away the 
glazing. Bat yon must make them of a whitish or fat 
clay, and ' yon must make them thin, for if they are too 
thick they will not hake thoroughly, and it is a great 
chance hut they split; if yon are obliged to have them 
thick, you may in a great measure prevent that incon- 
yeniency if you make one or more little holes in them 
about half way through, whereby the damp and yapour 
haying proper yents, they will both dry and bake better. 

" The potters rub their yessels oyer with chalk, by which 
means the glazing, when it is melted oyer it, makes an 
eyen surface; the same method may be used in making 
bricks. I haye obseryed in the works of the ancients that 
their bricks haye a mixture of a certain proportion of sand, 
and especially of the red sort, and I find that they also 
mixed them with red earth, and eyen with marble. I 
know by experience that the same earth will make both 
harder and stronger bricks, if we take the pains to knead 
every lump two or three times oyer, as if we were making 
of bread, till it grows like wax, and is perfectly free of the 
least particle of stone. These, when they haye passed the 
fire, will attain the hardness of a flint, and whether owing 
to the heat in baking or the air in, drying, will get a sort 
of strong crust as bread does. It will, therefore, be best 
to make them thin that they may haye the more crust 
and the less crumb. And we shall find that if they are 
well rubbed and polished, they will defy the fury of the 
weather. The same is true of stones that are polished, 
which thereby escape being eaten with rust. And it is 
thought that bricks should be rubbed and ground either 
immediately upon their being taken out of the kiln, before 
they are wetted, or when they haye been wetted before they 
are dry again ; because when once they haye been wetted 
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and afterwards dried, they grow so hard that they will 
tarn and break the edge of the tools, bnt they are easier 
to grind when they are new and hardly cold." 



Of the three different Kinds of Sand, and of the yarions 
Materials in Building in different Places. 

<< There are three sorts of sand, pit sand, ri?er sand, and 
sea sand. The best of all these is pit sand, and this is of 
several kinds, black, white, red, the carboncly, and the 
gritty. . • • . . 

'* Of all these they commend the carbancly the most. I 
have observed that in the public buildings of Rome they 
nsed the red as none of the worst. Of all the pit sand, 
the white is the worst. The gritty is of use in filling np 
the foundations, but among the best they give the second 
place to the finest of the gritty, and especially to the 
sharp angular sort, without the least mixture of earth in 
it Ntf£t to this they esteem the river sand, which is dug 
after the upper layer is taken off; and next to the river 
sand that of the torrent, especially of such torrents as 
run between hills where the water has the greatest descent. 
In the last place comes the sea sand, and of this sort the 
blackest and most glazed is not wholly to be despised* 
There is a great deal of difference in sands, for 
that of the sea is very slow in drying, and is continually 
moist and apt to dissolve by reason of its salt, and is, 
therefore, very improper and unfaithful in supporting 
great weights. That of the river, too, is somewhat 
moister than the pit sand, and therefore is more tractable, 
and better for plastering work . . . But of 
each sort, that is always best which being rubbed in the 

E 
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band crambs the most, and being laid upon a white cloth 
makes the least soil, and leaves the least earth behind it 
On the contrary, that is the worst which feels mealy instead 
of sharp, and which in smell and coloar resembles red 
earth, and being mixed with water, makes it foal and 
muddy, and if left abroad in the air presently brings 
forth grass. Neither will it be good which, after it is dag, 
is left for any time exposed to the san, or moon, or 
frosts." 



That the Fonndation is no Fart of the Wall ; what Soil 
makes the best Foondation. 

'' The foundation, if I mistake not, is not properly a part 
of the wall, bat the place and seat on which the wall is 
reared. For, if we can find a seat perfectly firm and solid, 
consisting, perhaps, of nothing bat stone, what foundation 
are we obliged to make? None, certainly, but to begin 
immediately from thence to erect our wall. At Siena 
there are huge towers raised immediately from the naked 
earth, because the hill is lined with a solid rock. Making 
a foundation, that is to say, digging up the ground and 
making a trench, is necessary in those places where you 
cannot find a firm ground without digging, which, indeed, 
is the case almost everywhere, as will appear hereafter. 
The marks of a good soil for a foundation are these : if it 
does not produce any kind of herb that usually grows in 
moist places ; if it bears either no tree at all, or only those 
that delight in a very hard close earth ; if everything round 
about it is extremely dry, and as it were quite parched up; 
if the place is stony, not with small round pebbles, but 
large sharp stones, and especially flints ; if there are no 
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springs nor veins of water rnnning nnder it; becanse the 
nature of all streams is to be perpetually carrying away, 
or bringing something along with them. And, therefore, 
it is that in all flat grounds lying near any river you can 
never meet with any firm soil till you dig below the level 
of the channel. Before you begin to dig your foundations, 
you should once again carefully review and consider all the 
lines and angles of your platform, what dimensions they 
are to be of, and how they are to be disposed." 



Of the Nature, Forms, and Qualities of Stone, and of the 

Tempering of Mortar. 

" All stone should be entire, not muddy, and well washed. 
You may know whether it is entire or cracked by the 
sound it gives when you strike upon it. You can wash 
them nowhere better than in a river, and it is certain that 
the middling sizable sorts are not soaked enough under 
nine days, and the larger ones under more. That which is 
fresh dug out of the quarry is better than that which is 
long kept, and that which has been once cemented with 
mortar, will not cement well again a second time. So much 
may suffice as to stone.'' 



Of Ooverings of Straight Lines, of the Beams and Safters, 

and of the uniting the Bibs. 

^ We will first, according to our custom, mention one 
observation which relates in general to all sorts of cover- 
logs; which is this : that all manner of roofs and coverings 
have their ribs, nerves, finishings, and shells or crusts, just 
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the same as the wall, which will appear from the con- 
sideration of the thing itself. To begin with those oi 
wood, and consisting of straight lines, it is necessary foi 
supporting the cover to lay very strong beams across from 
one wall to the other ^ which, as we took notice before, are 
columns laid transverse. These beams, therefore, are a 
sort of ribs. . • • Between these we lay the 
cross beams, rafters, and the like, which may not at all 
improperly be reckoned the ligatures ■; to these we fit and 
join boards and planks of greater breadth, which there is 
no reason we should not caU the finishing. 
First take notice of one thing not foreign to our purpose. 
There is a very vicious practice among our modem 
architects, which is, that in order to make their ceilings, 
they leave great holes in the very ribs of the building to 
let the heads of the beams into after the wall is finished, 
which not only weakens the structure, but also makes it 
more exposed to fire, because by these holes the flames 
find a passage from one apartment to another. For 
which reason I like the manner used among the ancients 
of setting in the wall strong tables of stone, called corbels, 
upon which they laid the heads of the beams." 

<' The beams ought to be perfectly sound and clear, and 
especially in the middle of its length it ought to be free 
from the least defect. Placing your ear at one end of it 
whilst the other is struck, if the sound comes to you dead 
and flat, it is a sign of some private infirmity. Beams 
that have knots in them are to be absolutely rejected, 
especially if they are in a manner crowded together in a 
cluster. The side of the timber that lies nearest the heart 
must be planed, and laid uppermost in the building, but 
the part that is to lie undermost must be planed very 
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snpeTficially, only the bark, nay, and of that hardly any, 
or as little as possible. Whichsoeyer side that has a 
defect that mns crosswise to the beam lay uppermost ; if 
there is a crack longways never yentnre it at the side, bat 
lay it uppermost, or rather, undermost. If you have 
occasion to bore a hole in it, or any opening, never meddle 
with the middle of its length, nor its lower superfices. If, 
as in churches, the beams are to be laid in couples, leave a 
space of some inches between them that they may have 
room to exhale, and not be spoiled by heating one another. 
And it will not be amiss to lay the two beams of the same 
couple different ways, that both their heads may not be 
upon the same pUlow, but where one has its head the other 
may have its foot ; for by this means the strength of the 
one's foot will assist the other's head, and so vice versa*'* 



Of Private Houses and their Differences, &o. 

** I now come to treat of private edifices. I have already 
observed elsewhere that a house is a little city. We are, 
therefore, in the building of it to have an eye to every- 
thing that relates to the building of a city, that it be 
healthy, furnished with all manner of necessaries, not 
deficient in any of the conveniences that conduce to the 
repose tranquillity or delicacy of life. What these are, 
and how they are to be obtained, I think that I have in a 
great measure shown in the preceding books. However, 
as the occasion here is different, we shall consider them 
over again in the following manner : A private house is 
manifestly designed for the use of a family, to which it 
ought to be a usefid and convenient abode. It will not be 
so convenient as it ought if it has not everything within 
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itself that the family has occasion for. There is a great 
nomherof persons and things in a family, which yoa cannot 
distribute as you would in a city so well as you can in the 
country. In building a house in town, your neighbour's 
wall, a common gutter, a public square or street, and the 
like, shall all hinder you from contriying it just to your 
own mind, which is not so in the country, where you have 
as much freedom as you have obstructions in the town. 
For this and other reasons, I shall distinguish the matter 
thus: That the habitation of a private person must be 
different in town from what it is in the country. In both 
these there must be again a difference between those 
which are for the meaner sort of citizens, and those which 
are for the rich." 



Our author then goes on to describe with much minute- 
ness the requirements of a country house, and also of a 
town house, every sentence being full of wise suggestions, 
especially when they are evidently the fruit of his own 
experience, and not borrowed merely from the ideas of the 
ancients. 

These extracts have been of necessity torn out from the 
main structure of the work, and it has been only possible, 
in the space of this small book to give some of the practical 
facts that Alberti deduces, leaving out in most cases the 
powerful arguments that he brings to bear to prove his 
facts. I can only, therefore, give enough to create a 
relish for the work, hoping that I have not done my 
selection in such a manner as to maim the sense and 
destroy the appetite of the reader for a further study; and 
I earnestly recommend that all who are interested in any 
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way in the stndj of architectnre, including even ^* those 
about to build," to obtain a perusal of it. Those who 
possess the book amongst their collection will, perhaps, 
forgive me il I have been the means of pointing out its 
use and its beauties; and those who have it not, will, I 
hope, endeavour to see it and study it well at some of our 
large public libraries. 

It may interest some of my readers to know that Leon 
Batista Albert! was supposed to have been bom at 
Venice, m the year 1404. He wrote much, and on varied 
subjects, but the works which are most highly esteemed 
are those on the arts. 

His principal buildings appear to have been the Church 
of 8aint Andrea, at Mantua ; the Malatestan Church, at 
Bimini; the Racellaj Palace, at Florence; the Choir and 
Tribune of the Church of the Annunciation, also at 
Florence, and, quoting from '^ Rose's Biographical Dic- 
tionary," '*the form is circular, about sixty- six feet in 
diameter, surrounded by nine large niches sunk in the 
thickness of the outer wall, which gives an extreme diameter 
of ninety-three feet." 

Alberti seems to have united in his own person all those 
requirements which Yitruvius thought necessary to con- 
stitute a perfect architect; and he had this advantage over 
the Boman, that he left to posterity works which fully 
realised those principles of science and taste which he 
promulgated in his " De Be Edificatoria.'* 



SHADE AND SHADOW- CASTING, OB 

SCIOGEAPHY. 



Thb art of casting shadows correctly npon an deration, 
is so important in giving a reality to the work, and is, at 
the same time, so little understood or practised correctly 
in England, that a short and easy method of attaining this 
object, most be of great use to the student in architecture. 

For the purpose of our essay it will be sufficient to 
state, that all objects to be represented must be considered 
to be : — ^in light when the rays of light fall upon them 
without obstruction ; in shade when another object inter- 
cepts the rays of light ; and in shadow when the object, 
intercepting the rays of light, throws a defined darkness 
upon the object by the direct action of the rays. The 
outline of a shadow must, therefore, be bounded by a 
surface or surfaces in light. 

An object in shade is in that state from being deprived 
of the direct rays of light, and the shade will have no out- 
line of itself. The conditions of this state of shade are 
variously affected, by texture, from a reflected light. No 
book can teach this so effectually as observation of natural 
objects, of the truth of which the following illustration will 
suffice. 
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CT 




Fig. a. 



Supposing that we wish to shade a portion of a column, 
(Fig. 1), common sense wonld teach as that Fig. i. 

in a circular surface there must be one 
part, that of the surface, that is brighter 
than the rest, and from that point the light 
will diminish and the shade strengthen, 
80 that if the highest point of light is at 
A (Fig. 2) the light will diminish from that 
point, in the direction of the arrows. In 
that case the strongest portion of the shade should be 
where the two arrows met, say at b. But this would not 
be the case. Reflected light then comes 
into force, and the shadow thrown by the 
object upon any other surface, will reflect 
back a certain amount of light; thus 
(Fig. 3), point of light a, diminishing from 
light to shade, a to o, and o to a ; darkest 
point of shade o; reflected light from the 
points marked by the tangents b, e, repre- 
senting the line of the shadow ; and represented in eleya- 
tion only by the parts from o to d. 

These remarks are intended first to 
place the student in the path to a 
knowledge of the subject of shading ; 
he will, if he be an artist in the true 
sense of the word, have already thought 
out this subject, and will therefore go 
at once to the theory of Sciography 
or the Casting of Shadows. 

It is usual in most architectural 
works to represent the shadows of an 
object at an angle of 45 degrees with ^ a^b»— ^c o 
the horizon, and it has this adyantage — ^that this being 
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fonnd, the breadth of the shadow will give the projection 
on plan, as can be shown by projecting a shadow from a 
cube of two diameters in height upon a plane surface, 
thus : — Fig. 4. (The outline of shadow is shown by a 
dotted line). 



ng.4. 





The shadow thrown by the angle a, at 45 degrees upon 
the plane surface at b, is represented upon the sketch at o ; 
the line a, o, thus represents the diagonal of the projection 
A, D, which can be obtained bv calculation, or the simple 
method of setting of the diagonal with the set square. 

The shadow being thrown on both elevation and plan 
in the examples here given, to the angle of 45 degrees, the 
sun will then stand at angle of 85° 10' with the horizon. 
This is mentioned to avoid the confusion that might arise. 
It can be found thus, Fig. 5 :• — 



Mg.R. 





O, the sun, a, b, the shadow on plan, d, e, f, o, h, the 
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i, b«iDg the diagoDsl of A, c, tbe 
1 elevfttion will gire the angle of 



oatline of flbadow. 
trne projection of a 
S58 10'. 

The foUomng examples will ahow the prindple npoa 
wUdi the forms of sbadowa are deteimined :— 




Tig. 6. The rarioos projectione, a, b, o, d, and k, are 
first projected on a surface x, as shown on the plan with 
dotted lines. The points, when they touch the surface x, 
are then prodaced upon the elevation, and then form the 
same projections on the elevation, carry down lines at the 
same angle, intersecting with the points taken from the 



plui, and the pomts of intersectioa irill give tlia ontlme of 
the shadow. 

In Fig. 6 &nd the following the sune rales will tpplj. 




These ezampleB might be mnltjplied to any extent ; bnt, 
M the same rale wonid apply in ereiy case, it would 
scarcely be required to go farther into detail in this small 
work. The stadent can, howerer, be referred to the 
admirable and exhaustiTe series of examples given in 
Gwilt's Encyclopedia of Architecture, to which the au- 
thor gratefully refers ae a moat valuable store-bonse of 
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information on all subjects connected with tka pnctios of 
uchitectnie. 




The French and Qennan dranghtsmen, who rely Tery 
little apon perspectire for their effecU, bat finish np their 
elevations in the most elaborate manner, are inatancea of 
what heautifnl effects may be produced by scientific means; 
and the drawings of the chnrch of St. Mark, Venice, exhi- 
bited at 8oath Kensington Maseom, should be studied aa 
well for the correct manner in which the shadows are 
Uirown as for their proper and correct appreciation of 
ancient art. 



A SPECIFICATION POE A DWELLING 

HOUSE. 



(Written in Blank, showing the nsnal Method of Desoription, 

and Fonn of Oompoution.) 

Speoifioatioh of the several artificers' works required to 
be done in erecting 
for of 

according to the various drawings, and under the super- 
intendence of Mr. , Architect of 
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Vegetable Soil. — The whole of the vegetable soil to be 
removed to where directed, from the whole area of the 
buildings. 

2Ve»cAe5.— The several trenches for the reception of the 
footings to be formed of the various depths and widths 
shown and figured upon the plans and sections ; or, if 
required, to any depth necessary to form a good and solid 
foundation. 
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Surplus JEartk-^The snrplas earth to be deposited 
around the site, or where may be directed by the Architect. 

The footings to all walls to be filled round solid pre- 
Tionslj to the walls being bnilt np. 

Drains. — The trenches for the several drains to be 
formed in the directions shown on the plan of foundations. 
The rain water drains in all cases to be carried above the 
level of the fonl water drains where they cross each other. 

Concrete. — The concrete for the foundations to be 
formed of one of lime to six parts of coarse sharp 

graveL 



BRICKLAYER. 



Bricks. — The bricks to be all of equal quality with 
samples to be deposited with and approved by the archi- 
tect, and to be, for the outside facing, the best , 
and for the inside walls and the backing of inside walls, 
the best 

Mortar. — The mortar to be composed of limei 

and good, sharp, clean river sand, in the proportion of two 
parts of lime to three parts of sand. 

Cement. — The cement to be from approved manufac- 
turers, and of the best kind; and in all cases, unless 
described as neat, to be mixed in equal proportions with 
dean washed sand. 

Damp Course. — Build in at the ground level a double 
slate damp course the full width of wall, set in cement. 

Flues. — Form, parget, and core all flues, and carry 
down to the level of chimney bars. 

Trimmers. — All fireplaces above the basement story to 
be fitted with trimmer arches in half brickwork in cement 
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the length of the hearth, and to have a proper skewback 
in the wall springer. 

Set Stoves. — Set all stoves and ranges to the seyerai 
fireplaces with all necessary bricks, clay, <&c. 

Sleeper Walls. — The wood floors in basement to have 
sleeper walls formed in half brick, with one brick for rings. 
and one foot three inches high, and this space to be pre- 
served under all the wood floors of basement ; openings to 
be left in the sleeper walls to admit of a passage of air 
between them, and to connect with gratings in the external 
walls. The fire places of these rooms to have fender walls 
for hearths, similar to the sleeper walls. 

Bed Plates. — Bed all plates, sleepers, lintels, templates, 
&c., in mortar, and all window and door frames to be 
bedded in lime and hair, and neatly pointed round. 

Chimney Shafts. — ^The five top courses of chimney shafts 
are to be built in cement in all cases. 

The foul water and soil drains are to be carried in the 
manner shown with 4 in., 6 in., and 9 in. earthenware socket 
jointed pipes, set in cement with all necessary bends and 
junctions and traps. 

Generally.— The bricklayer is generally to attend upon 
all other tradesmen ; he is to cut away for and make good 
after other workmen ; bore all holes for plumbers, engineers, 
bell hangers, <&c. He is to point round all plumbers' 
work where it joins the brickwork, and make good after 
the smith ; to see that all drains and pipes are dear, and 
that all rubbish is removed at the completion of the 
works. All the brickwork generally to be overlooked at 
the completion, all loose joints to be made good, all de- 
fective bricks cut out and replaced, all brick dust brushed 
from the face work. 
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MASON. 

Provide, work, and set with stone of the best quality, the 
several parts of the bailding required and shown upon the 
drawings to be in stone, and to be from the qaarries, 

free from vents, shakes, and all other defects, and to be set 
on its proper or quarry bed. 

'Paving, — The passages and other portions coloured 
blue on the plans to be paved with York stone, rubbed (or 
chiselled), properly squared and jointed ; to be laid in 
mortar upon brickwork two courses high in regular courses 
with hoop iron under the cross joints, and the joints to be 
cleaned ofif at the completion. A 4 inch thickness of dry 
rubbish to be formed, upon which the brick foundations of 
paving are to be laid. 

Corbels, — Provide all requisite templates and corbels of 
rough York stone for the ends of girders bearing beams 
or partitions, and for plates, (&c., to prevent them from 
entering walls in the neighbourhood of smoke flues. 

Steps, — Put to all exterior doors the number of steps 
shown, to be in rubbed York stone, 9 in. longer than tho 
openings. 

Provide and fix upon brick piers a York stone sink, 
feet long by feet wide, and inches deep, to have a 
brass bell trap grate, and 3 in. waste to drains. 

Fire Places, — Set the whole of the fire places described 
in the following schedule : 

(Here mention the whole of the rooms to be provided with 
fireplaces, and the amount intended to be spent upon each, 
unless detail drawings are given with the specification.) 

Clean off. — Clean off prior to the completion the whole 
of the mason*s work, and point up all defective joints. 
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Rectify any damage that may occur daring the work. 
Cover ap stone plinths, steps, or elsewhere that may be 
thought requisite. 



OARPEKTBB. 



Matericds, — ^The whole of the fir timber lis to be of the 
best sound Memel or Dantzic, free from shakes, sap, dead 
knots, or other defects. The deals to be of the best quality 
seasoned Christiania, free from all defects. 

Generally. — Provide all necessary timbers for stays, 
struts, ties, shores, scaffolding pieces, or other purposes that 
may be required; and all sufficient centring for arches, 
turning pieces, templates, moulds, levels, rules, or other 
things required in the execution of the contract. 

Provide, fix, truss, frame, and trim in the most work- 
manlike manner all roofs and floors of the scantlings 
marked, and otherwise in strict conformity with the several 
drawings, and with such further instructions or detail 
drawings as shall be given by the architect or his clerk of 
the works. 

Slate Battens. — Cover the whole of the roofs with J inch 
slating battens, and tilting fillets against chimneys and to 
all eaves. 

Gutters and Flats. — Lay inch yellow deal wrought 
boarding to all the gutters and flats upon proper fir bearers, 
forming IJ in. rebated drips, 2 in. rounded rolls to the 
flats, and large cesspools at the outlets. 

Flues, Distance Apart^ Trim. — No timbers to be' nearer 
than 12 inches to any flue, and no rafters, quarters, or 
joists to be a greater distance apart than 12 inches, and 
trim for all flues when timbers come near to them ; all 
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trimmer pieces to be ^ inch thicker than the other timbers 
and joists. 

Roof Trap, — Trim for and form an inside and outside 
trap, where indicated on the plan for entrance on to roof. 

Plates, — The pltites throughont to be halved at the 
angles, and the joists to be notched on the plates. 

Lintels. — Pat lintels oyer all door and window openings ; 
the scantlings to be 1 inch deep for every foot of bearings 
and the fall width of the wall above. 

Bond Timber. — No bond timber or other wood work to 
be laid in the walls, except where necessary for fixing the 
joiner's work, and no plugs to be driven nearer than 6 inches 
to any flue. 

Partitions. — The partitions to be properly constructed 
with heads, sills, posts, rails, and quarters of the scantlings 
marked on them in the plans, the ends to bear upon strong 
York stone corbels or templates. 

Insert rows of herring bone strutting, and J inch 
rods, with all necessary screws, nuts, heads, and washers, 
to the floors of roonis. 



JOINER. 



Oenerally. — Provide and fix beads, steps, fillets, tilting 
fillets, backings, blocks, linings, casings, joinings, bearers, 
bar boarding, <&c., and perform all such rebating, grooving, 
tenoning, scribing, housing, mortising, framing, mitering, 
dovetailing, planing, and .other labours connected there- 
with, as may be found necessary to properly complete and 
finish the carpenter's and joiner's work. 

Floors, — Lay to the bed-rooms and office floors where 
coloured yellow on plans inch white deal floors, well 
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seasoned, laid folding; and to the best rooms inch 
yellow deal clean picked battens, free from knots, well 
seasoned, laid straight joint with splayed headings and 
edges nailed; if any one of the joints open more than ^^ of 
an inch, then thoise boards must be taken up and relaid. 

(In a general specification it would not be possible to 
describe the remaining portions of the joiner's work, as the 
description of the construction of the doors, windows, shut- 
ters, staircases, closets, skirtings, kitchen fittings, w. c. 
fittings, cisterns, sinks, &c., must be written for the varied 
requirements of the design. This subject it is the intention 
of the author to fully consider shortly in a detailed and 
exhaustive work.) 



PLASTEBEB* 



All the work to be executed in the best and most work- 
manlike manner with fresh burnt lime, and clean 
sharp river sand. 

Generally, — Bracket out and properly prepare for in the 
most secure manner the several projections shown to be 
intended by the drawings. Form all splays, arrises, jambs, 
and soffits, and make good all defects at the completion. 

Walls. — Render flote and set and thrice colour the 
walls of all rooms and passages in basement (or kitchen 
and offices), prepare for flatting the hall and staircase, and 
prepare for paper all other rooms. Lath, plaister, flote, 
and set all partitions. 

Ceilings, — Lath, plaster, flote, set, and whiten aU 
ceilings. 

Exterior Angles, — Form all exterior angles of chimney 
breasts or others in Keen's cement. 
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» 

Cornices, — Ran cornices of inches girt, enriched as 
per sketch* to all best rooms ; cornices of best bed rooms 

inches girt, and other bed rooms inches girt. 

All cement work used to be of the best quality from 
appro7ed makers, and mixed with the proper proportion of 
6and« 



SLATEB. 



Roofs. — Coyer the roofs with slates with 

proper lap npon | inch slating battens, and two copper 
nails to each slate. 

Ridge, — Proyide and fix on the ridge ornamental (or 
plain) ridge tiles, as per sketch in margin, set in cement. 

SUxte Fittings, — (Here describe all slate fittings (if any) 
in pantry, or housemaid's closet, and if slate cistern, de- 
scribe to .contain gallons, 1^ inch bottom, and 1\ inch 
sides, properly grooved and pointed, with red lead cement, 
and secured by iron bolts sheathed in lead piping.) 



PLUMBEB. 



Water Supply, Cistems, Piping. — Lay on water from 
the main in the road with \\ inch wrought iron welded 
pipes to the upper cistern (if any), and 1 inch ditto to the 
other cisterns. Put ball cocks to each, 1} inch standing 
trumpet mouth waste, and perform other requisite plumber's 
work to make the cisterns complete. All bends, T's, and 
junctions are to be perfect, and to be hot turned ; all cocks 

* Inflert sketch in margin, if not fi^ven in detail drawings. 
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to befall way, and to be Lambert's patent for high pres- 
sure supply, and the whole of the pipes to be tested pre- 
yious to their being coyered up. 

W. G. — Lay on water to each of the w. c's throughout 
by } inch lead service pipe, put 4 inch lead branch soil pipe, 
D traps, 6 inch upright soil pipes into drain, and other 
requisite plumber's work to make the w. c.'s complete. 
41b. lead safes to closets above ground floor with small D 
\raps and pipes into the traps of closets. Fit up the ser- 
vants w. c. with common pan apparatus. Fit up w.c. 
on first floor with best approved valve apparatus with large 
oval basins. 

Lavatory. — Put in washing lobby as shown on plan large 
blue earthenware basins to choice, lay on water by a j inch 
lead branch service, put 1\ inch waste with ivory knob 
lever handle. 

HousemaiiTs Sink. — Lay on water to housemaid's sink 
and butler's pantry with | inch lead service, and li^ inch 
waste and bell trap, and | brass waycock. 

Traps, — All wastes to be trapped before entering the 
drains. 

Flats and Gutters, — Lay the whole of the flats and 
gutters with 6lb. lead, turning up 6 inches against the 
parapets, with li inch drips, H inch fall in 10 feet, and 
deep cesspools. 

Trap in Roof. — Cover trap in roof with 61b. lead pro- 
jecting over trap 6 inches, and fastened with lead-headed 
nails. 

Flashing, — Flash with 51b. lead 9 inches wide, properly 
dressed and fastened with wall hooks, and stepped to the 
slopes of roofs to all chimneys and gables, dressed 5 inches 
upon the slating. 

Eain Water Pipes. — Put No. stacks of 4 inch cast 
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iron ram water pipes, with cast heads to choice, from the 
eaves of roofs and carried into drains, properly fastened to 
walls. 

Eaves Gutter, — Set to eayes cast iron eayes gutter 
moulded (or 4 in. half round) with joints set in red lead, 
and properly set upon cornice in cement (or fastened to ends 
of rafters). 

Generally, — Proyide all solder, lead-headed nails, wall 
hooks, hold fasts, and other materials of the kind, perform 
all labour in joints or otherwise for executing in the most 
workmanlike manner the whole of the plumber's work. 
Also provide all lead required by masons for joggling 
work or otherwise, for the smiths for running with lead 
the flanges of girders, and for any purpose required in the 
performance of work comprised in this specification. The 
lead to be properly milled pig lead, free from all defects. 



GLAZIER* 



Basement. — Glaze with i inch thick Hartley's patent the 
whole of the windows of basement and fixed sishes in 
ditto. 

Fan Lights, — Glaze the fan lights in patterns in best 
seconds crown glass. 

Bed Booms, — Glaze the whole of the windows in bed- 
rooms with best British plate in squares. 

Bemainder. — Glaze the remainder windows in best i 

second crown glass in squares. 

Generally, — Bed, brad, putty, and back putty all glazing, i 

and use the best putty, clean all windows, repair damaged j 

puttying or glazing, and leave all perfect at the completion i 

and rendering up of the works. 
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Hartley's Glass. — Care to be taken that the Hartley's 
glass has the flutes upright and all one way, and picked 
evenly faced. 

Fixed Sashes. — Glaze the fixed sashes in lobbies and 
w.c.'s with ground glass. 

Ventilation, — Provide and fix a Moore's patent ventilator 
to each fixed sash in lobbies, pantry, &c. 



FAINTER* 



Use the best white lead and linseed oil, and perform the 
painter's work in the best manner, properly priming. 

Exterior. — Paint four times in oil colour the whole of the 
external woodwork and ironwork usually painted. 

Mahogany. — French polish to approval all the mahogany 
and oak work specified in joiner. 

Interior. — Paint four times in oil colour to choice in 
plain tints the whole of the deal joiner's work and ironwork 
usually painted. The best rooms and best bed and dress- 
ing rooms to have an extra flatting coat. 

Flatting. — Paint four times in oil, and flat the walls of 
hall and staircase. 

Ceilings. — Properly prepare with size and finish in 
distemper the ceilings of best rooms, and whiten the re- 
mainder of ceilings. 

Basement. — Colour in the best manner, strongly sized, 
the walls and soffits of the whole of the kitchens and offices 
(or basement) when not otherwise described. 
. Leave the whole of the painting and distempering and 
colouring clean and free from stains at the completion of 
the work. 
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SMITH. 

Cast and Wrought Iron. — The cast iron to be of the 
best soft grey metal, to be cast free from blemish or other 
defects, and proved before being fixed. The wrought iron 
is to be of the best quality, well hammered or rolled, and 
free from flaws. 

Provide and fix 1 inch wrought iron straps to each prin- 
cipal of roofs, and provide for partitions suspension rods, 
cwt. of wrought iron in bolts, and all proper nuts, plates, 
and screws. 

Fit to basement (or kitchen and other windows without 
shutters) wrought iron framed guards, viz., | inch, round 
iron 5 inches apart, with top and bottom wrought iron rail 
1^ X i> inch screwed to heads and sills of windows. 

Provide for iron newels to staircases (or, if they be 
stone, then provide for iron ballusters and handrail as per 
design.) 

Provide cast iron gratings to admit air under boarded 
floors as before described, also the several gratings required 
for the mouths of air flues. 

Provide and set as specified in bricklayer. 
(Here place in schedule the various rooms, and specify 
the amount to be provided for each range and stove, 
thus: — ) 

Kitchen Eange • • & 

Scullery do 

Drawing and Dining Booms • each. 

Study • . . • • 
Best Bed Room . • • each. 

Other Bed Rooms . • • each. 

The above prices to include fire brick backs. 
Provide for bath and laying on cold water complete £ 



1^ A 8PEGIFXC1TI0N FOR A DWBLLIHG HOUSK. 

BELL HAKOBR. 

The whole of the wires for the bell hanging to be com- 
posed of copper, with all necessary cranks, levers, palls, 
and tabes for the concealed wires, the bells to be bright, 
of the best bell metal, of assorted tones, so as to be clearly 
distingaishable one from another. 

Provide and hang the following bells, to be fixed upon 
a board and nambered with pendnlam indication in the 
passage next kitchen, viz. : — ^from entrance, front and 
back ; all rooms on groand floor, and all bed rooms and 
dressing rooms and bath room, a bell to ring in narsery 
from the best bed room, also a bell from kitchen to narsery. 



PAPER HABGINQ. 

(Describe the whole of the rooms and walls to be pa- 
pered, and specify the amount per piece to be spent on each. 
The best papers will require to have first a coat of lining 
paper.) 

It is most desirable that the paper hanging should not 
be done until at least six months have expired after the 
completion .of the building ; and, except in special cases, it 
is better not to include this work in the building contract ; 
or, if this be done, to merely provide a sufficient sum which 
may be spent at the time, or deducted from the contract 
amount| if the work is not done by the contractor. 



GENEEAL CONDITIONS. 



(to bb attached to a spzgifigation.) 



The contractor of in the conntj 

of in consideration of the snm of to be 

paid him by of in the county of 

the employer, his executors, administrators, and 
assigns, in the manner following : that is to say, that he, the 
said contractor, or his executors, administrators, and 
assigns, shall and will execute in a sound and workmanlike 
manner all and singular the several artificers' works re- 
quired in building the shown in the drawings 
numbered 1 to inclusiye, and signed herewith and 
according to this specification, and acording to such other 
instructions and drawings as may be furnished in writing 
by the architect ; and also that he, the 
said contractor, or his executors and administrators, at his 
own or their own costs, shall and will provide aU necessary 
labour, workmanship, materials, cartage, scaffolding, strut- 
ting, shoring, temporary enclosures and fences, and also 
all tools, tackle, cordage, rules, templates, models and 
moulds of every description, and all water for the use of 
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the works. And also that he, the said contractor, his 
executors or administrators, shall make good all cracks, 
fractures, or damages which may occur to the 'said pre- 
mises, and which said reparations shall he and are 
hereby agreed to be considered as forming part of the said 
specification and description, and shall and will pay all fees 
to the District Bunreyor, Sewers or Water Company, and 
will forthwith commence the works, and will deliver them 
up in a complete state, duly executed and finished to the 
satisfaction of the architect, on or before the day 

one thousand eight hundred and under 

a penalty of pounds per week for every week that 

the said works shall remain unfinished, and by way of 
liquidated damages. 

And in case the said contractor is incapable, or shall 
neglect or refuse to completely finish the said works, 
then, in either of such cases, it shall be lawful for the said 
employer, his executors, administrators, and assigns, to 
employ other artificers, and to retain and deduct the 
amount so expended, ^d the cost and charge of so doing, 
from the contract money, hereinbefore mentioned. And 
further, the said contractor shall employ, provide, and keep 
one or more competent foreman or foremen to superintend 
the said works, and to remain constantly during the hours 
of work upon the premises ; and if the said architect shall 
consider any of these foremen to be incompetent, or act 
improperly, it shall be in his power to dismiss him or them, 
and put others or other in his or their place, at such weekly 
payment as the said architect may think proper, which 
payment shall be paid and deducted out of any moneys 
which may be due to the contractor by virtue of these 
presents. And it is hereby agreed that should any material 
be brought upon the site for the purpose of being used in 
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the building which the said architect or the clerk of the 
works employed on the part of the employer shall consider 
improper for the purpose of being used in the building, or 
which the said architect or the clerk of the works 
employed on the part of the employer, shall consider impro- 
per for the purpose, then the said contractor shall remove 
the whole of it within 24 hours after receiving a written 
notice so to do, signed by the said architect, to be given to 
the foreman or other principal workman upon the works; 
and in default of so doing the said contractor shall pay the 
Bum of £ by way of liquidated damages for every day 
that the said material remains on the site, and if the 
employer is put to the expense of removing the said 
material in consequence of the contractor refusing to do so, 
then he will be debited the cost and charges of so doing, 
as aforesaid. And it is fui-ther agreed that if the said 
employer shall think proper to make any alteration, addi- 
tion, or omission to and in the said works herein contracted 
for, the said contractor, his executors, administrators, or 
assigns shall and will alter, add to, or omit accordingly, 
as the case may require, upon a written notice or direction 
specifying such alterations, signed by the said architect 
and delivered to the said contractor or his principal fore- 
man; a^d further, that any such alteration shall not 
invalidate the contract, but the cost of any such works for 
which such notice in writing shall have been given shall be 
aseertained by valuation and measurement, in all respects 
according to the schedule which the contractor is required 
u> send in with his tender, and shall be added to or de- 
ducted from the amount to be paid by the said employer, 
as the case may be. And, it is further provided that the 
contractor, his executors, administrators, or assigns, shall 
noti unless with the consent of the said architect, make any 
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each contracts for the execution of the said works ; and 
neither the said architect nor the said clerk of the works 
shall he required to set out any of the works to be done, 
but the said contractor, his executors, administrators, or 
assigns, shall execute them frdm the copies of the said 
drawings, to be taken by the said contractor for his own 
use. 

And in consideration of these premises the said employer, 
for himself, his heirs, executors, and administrators, doth 
hereby covenant and agree, with the said contractor, his 
executors, administrators, and assigns, that he, the said 
employer, shall, subject to the provisions herein contained, 
well and truly pay or cause to be paid to the said contractor, 
his executors, administrators, or assigns, the aforesaid sum 
of by instalments of 75 per cent, of the value of the 

work done and fixed in its place, and 50 per cent, of the 
value of materials delivered on the site. Provided always 
that the said contractor shall not be entitled to recover any 
such instalments until the same are' certified to be done in 
writing by the said architect. And it is hereby covenanted 
and agreed by and between the said parties, that the 
said or other the architect for the time being 

of the said employer, his executors or administrators, 
shall be sole arbitrator between the said parties hereto, as 
to the quality of the materials, and soundness or nature or 
sufficiency of the works provided, done, and executed in 
pursuance of this contract ; but should any dispute arise 
respecting the quality or value of any works which by rea- 
son of any written order shall be added, altered, or omitted| 
then the dispute shall be left to the determination and 
award of two indifferent persons as referees, one to be 
named by the contractor, and the other by or on the part 
of the said employer, and this award is to be taken as con- 
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elasiTe. In the farther case of their not heing ahle to agree 
to an award, then they shall choose an nmpire, whose 
decision shall be final on all points to be brought before 
him. And, it is further agreed that such submission be 
made a Rule of one of her Majesty's Courts at Westmin- 
ster at the option of one of the parties of the contract, and 
the umpire or referee shall award who will bear the expense 
of the said rule as aforesaid. 

(Signature of Contractor.) 



Witness 



CONTRACT. 



AoBEEMEKT made this day of in the 

year of oar Lord between in the county 

of of the one part, and 

of in the coonty of 

and hereinafter called the contractor, of the other part. 

Whereas the said is desirons of bnilding 

a at and has procured plans and 

specifications for the same from of 

architect, and the said 
has tendered to do and perform all the works contem- 
plated in the said plan and specification at and for the snm 
of which tender the said 

hath agreed to accept on the said contractor entering into 
the agreements and accepting the conditions hereinafter 
made, and described in the General Conditions attached to 
the said specification : 

Now it is hereby witnessed that he, the said contractor, 
for himself, his heirs, executors, administrators, and assigns, 
doth hereby agree t)iat he will, at his own cost, execute all 
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the works of every kind required for carrying out all the 
works, shown and described on the said plans and specific 
cation, in the best and most workmanlike manner, and to 
the entire satisfaction of the said architect, and that he 
will accept the decision of the said architect in all points 
connected with the performance of the works and the 
quality of materials, as final and conclusive. 

The whole of the works specified to be done to be com- 
menced forthwith, and to be entirely finished and delivered 
np in a perfectly complete state on or before the day 

of in the year of our Lord ; on failure whereof, 

the contractor shall forfeit and pay to the said the 

sum of per week for every week that the works remain 
unfinished and undelivered up as aforesaid, which sum the 
said shall be empowered to deduct from any 

moneys due to the said contractor from the said as 

liquidated damages. 

And in case the contractor is incapable or shall neglect 
or refuse to proceed with the work or to finish the same, 
in either of such cases it shall be lawful for the said 

his executors, administrators, and assigns, 
to employ other artificers, and to retain and deduct the 
amount so expended, and the cost and charges of so doing, 
from the contract money hereinbefore mentioned. And 
further, the said contractor shall employ, provide, and keep 
one or more competent foremen to superintend the said 
works, and to remain constantly during the hours of work 
upon the said premises ; and if the said architect shall 
consider any of the foremen incompetent or to act impro- 
perly, it shall be in his power to dismiss them or him, and 
to put others or other in his or their place, at such weekly 
payment as the said architect may think proper; which 
payment shall be deducted and paid out of any moneys 

o 
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vhich may be dae to the contractor by yirtae of these 
presents. % 

And it is hereby agreed that, should any materials be 
brought upon the site, which in the opinion of the said 
architect or his clerk of the works shall be considered 
improper to be used apon the works, the said contractor 
shall remoye the same within 24 hours after receiving 
written notice to do so ; and in default of so doing, the 
contractor shall pay the sum of for 

every day that the said materials remain upon the site ; 
and if the employer is put to the expense of removing the 
said materials, the cost and charges of removing the same 
to be deducted from the moneys due and owing from the 
said employer to the .said contractor. 

And it is further agreed that no alterations or omissions 
in the work described to be done on the said drawings and 
specifications shall invalidate the contract, and the said 
contractor, his executors, administrators, or assigns, shal^ 
alter, add to, or omit any work or materials ordered to be 
added to or omitted, as may be directed by a written order 
signed by the said architect ; and the cost of such addi- 
tions or omissions to be added to or deducted from the 
contract money, according to a schedule of prices which is 
to be delivered by the Raid contractor and signed by him 
at the same time as this contract, and to be measured and 
the prices valued from the said schedule. All materials 
delivered on the site to become the property of the em- 
ployer, but the contractor is to be responsible for all loss 
or damage that may occur to any materials, or damage to 
workmanship by malice, fire, storm, or other misadven- , 
ture. 

And in consideration of these premises, the said employer 
for himself, his heirS| executors, and administratois, doth 
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Iiereby covenant and agree with the said contractor, hie 
executors, and administrators, that he, the said emph)jer, 
ehall, subject to the provisions herein contained, well and 
traly pay or cause to be paid to the said contractor, his 
executors or administrators, the aforesaid sum of 

by instalments at the rate 
of 75 per cent, of the value of the work done and fixed in 
its place, and per cent, of the value of work and 

materials brought upon the site ; such payments to be 
made upon a written certificate from the said architect and 
within seven days after the certificate has been presented 
to the said employer by the contractor. 

And it is further hereby covenanted and agreed by and 
between the said parties, that the said or 

other the architect for the time being of the said employer, 
his executors or administrators, shall be sole arbitrator 
between the said parties hereto as to the quality of the 
materials and soundness or nature and sufficiency of the 
works provided, done, and executed in pursuance of this 
contract ; but should any dispute arise respecting the 
quantity or value of any works which by reason of any 
written order were added, altered, or omitted, then the dis- 
pute shall be left to the arbitration of two indifferent 
persons as referees, one to be named by the contractor and 
one by the employer, and their award is to be taken as 
conclusive. Or, in the farther case of their not being able 
to agree to an award, then they shall choose an umpire, 
whose decision is to be final and binding on all points 
brought before him. And it is further agreed that such 
submission be made a rule of one of her Majesty's Courts at 
Westminster, at the option of one of the parties of the 
contract, and the umpire or referees shall award who sball 
bear the expense of the said rule as aforesaid. In witness 



84 CONTRACT. 

whereof the said parties have hereunto set their hands, the 
day and year first above written. 



Witness to the ) ,^ , , 

- J (Employers signature.) 



signature 



Witness to the ] 
signature of j (Contractor's signature.) 



FOUNDATIONS. 



It is mmecessary that we shonld remark on the necessity 
of good foundations, the natural or the artificial ; for where 
thej are bad, we all know what fatal consequences may 
ensue. 

Notwithstanding all that has been said to the contrary, we 
eertainly have natural foundations, even if we have to sink 
or pile fiffcy feet deep to reach them ; if we hare to excavate 
eight or ten feet to reach a sound bed, that bed is the 
natural foundation. 

Artificial foundations are constructed in the yarious 
earths, as d^ys, chalk, gravel, land, and on rock. 

Foundations built upon the stratified or unstratified 
lockg, are generaUy b»sj and simple enough, more parti- 
cnlarly those on the latter. 

Getting in foundations, however, on some of the stratified 
rocks requires considerable attention; the rock may be 
more or less rotten, contain water, dip very much, or be 
full of pot holes ; under such circumstances, though they 
do not fortunately occur very often, we shall have consider- 
able sinking to do, a good deal of levelling to reach a solid 
steady surface, pot holes to clear out and make sound by 
means of concrete or masonry. We merely mention this for 
the student's attention, because it is considered by many, 
who have not had to treat rock work foundations, that the 
word rock invariably means a sound foundation. 

Generally, however, with such natural foundations, there 
18 but little excavation to do, as we have merely to cut 
down to the clean healthj rock, and this usually is done 
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by steps, or benching^ according to the quality and indinafion 
of the rock. If, however, we are building on the side of a 
hill, and the constractioii we have to raise is at all heavy, 
as for instance a mansion, a factory, a tall chimney, or the 
pier or abutment of a viaduct or bridge, thp rock foundations 
will often necessitate a oareful examination, or the new 
weight brought on to the ground may occasion a slip. 
Under such circumstances as the above, we shall find in 
some cases that consiaeraoie excavations have to be made 
to reach a solid bed, or a series of horizontal and sound 
beds of rock ; where this occurs, the only consolation we 
can expect, is that much of the material excavated will be 
made useful, for in such situations there is often a total 
absence of gravel for making concrete, and the stone exca- 
vated will therefore come in very useful. Under similar 
circumstances, cases occur where the purchase, getting, and 
carting gravel would come more expensive than the pur- 
chase of stone. 

Amongst the rock foundations we may place the building 
in chalk. This earth is sometimes as indurated and solid as 
atone ; at others, from the presence of water, it is peculiarly 
soft, in which case almost the only remedy is to trench so 
as to lead the water off, and get in the artificial foundations 
below the water level; when this kind of thing occurs, 
instead of making a misfortune of it, we may often turn it 
to advantage, as we may veiy likely obtain a valuable well 
on the spot. If, however, this is not desirable, we may lead 
the water off; but if the spring or leak is at all considerable, 
the idea of building it up may be impossible, or very 
difficult, or more or less attended with danger, for we can- 
not foresee when heavy rains or the melting of heavy snows 
may cause it to break out again with very dangerous 
conse^ences. 
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Foundations in days, loams, and gravels, maj be classed 
together. Gknerallj vre shall have to sink intd them to 
some depth ; this wiU depend on the soundness of the beds 
we reach in excavating, and the weight of superstructure 
to be brought on to them, and sometimes their dip ; they 
may be clean, homogeneous, and compact, or loose, coarse, 
and wateiy; in clay soils particularly, water is a most 
dangerous enemy, and veiy coarse black gravel is little 
better. In the latter, however, we can generally excavate 
and get in concrete; but in .wet clay foundations, we must 
drain, and at any cost get rid of the water; for not only 
is it dangerous to substantial constructions, but will prove 
a perpetual source of damp and even disease in a building, 
both as regards the materials and the health of any future 
inhabitants. Clay foundations, indeed, always require par- 
ticular attention on this subject, even when we find them 
dry and solid at the time of excavating, for it does occur that 
the mere sinking of the foundation pits, leads to the future 
advent of water, of which it is very difficult to get rid after- 
wards, when the proper means have not been adopted at first. 

Gravel foundations should almost invariably be well 
grouted before the footings of the building are got in, as 
nothing tends better to consolidate the loose surface : in 
very many cases a foot of concrete over the full width of the 
trench is a very advantageous precaution, and it snouia oe 
allowed to set, before the footings are got in. 

In excavating foundation pits or trenches, it is worth 
while, for economy and for the sake of the work, to pay 
attention that the pits and trenches are excavated only to 
Ihe necessary width and form. When the brick or stone is 
not of a hard substantial quality, it will be found a great 
improvement to fill in the trenches or pits with concrete 
by the side of the brickwork or masonry. 
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Dry, clean, tsohesiye sand often makes a good dcy 
foundation, provided there be no possibilitj of its slipping 
or giving way laterally under the weight of the super- 
structure. But as soon as the condition obtains of any 
thing like quicksand, with the superadded possibility of 
moving, very great precaution is necessary. Water must 
be temporarily or permanently withdrawn if possible, or 
mtercepted, often by close or even caulked sheet piling, 
and the quicksand must be either removed altogether, or 
safely confined by piling all round ; it may often then be 
made the soundest of foundations ; if the bed of sand be 
shallow, it may be cleared out altogether, the pit made 
clean down to the substratum, sheet piling got in on all 
sides, and the pit filled in with concrete or masonry. 
Before disturbing the sand, however, to any extent, the 
nature of the substratum should be ascertained, which may 
be generally done by sufficient boring. 

If the sand be of any depth, or the substratum unfavour- 
able, or if there be much water, then the probabilities are 
that we shall have to resort to pihng, and if the pit be 
extensive, there will not be much time to lose, for it is 
sometimes difficult to say how soon the sides of the pit 
may come in, unless very extensively shored up and plank 
piled. 

The piles to be driven, will either have to become so 
many columns or pillars, holding their footing solidly in the 
substratum, or they will have to be driven sufficiently 
numerous, so that their friction alone in the sand is 
sufficient to ensure their stability; in which case, of course, 
the sand will still have to be confined by piling all round, 
and the pit filled to a given height with a mass of concrete. 
It will not be a case of leading the water ofif, because the 
sand will come away with it ; the condition to attain is to 
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restore the preyions state of things, with the addition of a 
sofficientlj stable seat to bear the snperstmcture. 

Qenerallj, under such circumstances it is preferable and 
more economical to pile right down into the solid snb- 
stratom, and to rely npon this only ; but when the sand 
is of very great depth, this may come to be very expensive 
work. 

The piles will be from 10 to 15 inches square, according 
to depth, and sometimes according to the timber we can 
obtain ; pointed and shod with wrought iron shoes, weighing 
from 18 to 30 lbs., according to size of pile and the nature 
of the substratum they are to be driven into, and ringed at 
top to prevent their splitting. 

When driven to a sufficient depth, the heads are cut off 
to the water level, and upon these the platform is got in. 
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MATERIALS. 

When it lies in the power of the architect or engifieer 
to select materials according to his own choice and opinion, 
it will be found well worth while to make a careful study 
of the materials which a district is capable of supplying. 
This is a branch of local information which always addp 
largely to the value of practical experience. The know- 
ledge thus acquired often ^lables the practical man to 
obtain economically some of the best or most applicable 
meterials of a district, and to use them advantageously in 
different portions of his buildings. 

The different quarries are always good places to examine 
the character of different stones, which always show them- 
selves on the weather worn faces, and the strata should be 
examined at different depths, as in the same quarries the 
materials often differ to a very considerable extent. The 
stone buildings of the distnci* also require examination, 
both as regards the mouldmcrs and the wall faces. 

An equable structure in ^e grain of the material and a 
fair degree of hardness are generally indispensable qualifica- 
tions ; generally stone of unequal corformation, more par- 
ticularly amongst the sandstones, are apt to scale from the 
effects of weather and to decompose ; excessively hard stone 
is expensive to work with the chisel, but on the other hand 
where an artistic study of dressed and undressed materials 
can be introduced, it forms excellent walling. Great 
economy, and at the same time durability, are often to be 
effected by these means, as evinced by many mediaeval 
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buildings* It is not nnoommon to malse a design first and 
study the material afterwards ; but where there is nothing 
to prevent it, it would generally be advantageous to adopt 
the opposite course. 

Amongst the stones chiefly used for engineering and 
architectural purposes we may enumerate, 

Granites, 

Sandstones, 

Limestones, Magnesian Limestones, Oolites, &c. 
Granite is one of the most intractable materials under 
the labour of the mason, though scarcely more so than 
some of the fine close-grained sandstones. Even in work 
of plain character, labour on granite is always expensive, 
as may be seen from the following average prices : 

Bine Aberdeen, Penzyn, 
Blue Peterhead, Haytor, 
&o. Dartmoor. 



Labour only, per foot superficial — 8, d. 8, d. 

Plain work 18 16 

In sunk work 
Moulded work 
Beds and Joints 



2 1 10 

4 4 



... 10 10 

The following tables exhibit the composition and qualities 
of various Sandstones and Limestones : — 

SANDSTONES. 

^^- ^mJ Heddon. Kanton. ^Sa 

OOMPOSrriOH. ^"**^ (Stanclilf) ^^^ 

SiUca ^ 98*8 96*40 95*1 93*1 49*4 

Carbonate of Lime 11 *36 *8 *2 26*5 

„ Magnesia 16*1 

Iron, Alamma ... *6 1*30 2*3 4*4 3*2 

Bitumen ... ••• 

Water and Ion •- 1*94 1*8 *6 4*8 
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^PBC: GRAV: 


9S^ Date Hedaim. 


Efliitoiia 


field. 


Of ParticleB 


2-646 2-993 2*643 


2-625 


2-766 


Of Diy Masses 


2-232 2-628 2*229 


2-247 


2-388 



iBSOBBDra PowEBS '148 -156 -148 151 

DlSINTBOBATION. 

Quantity of xnatter dis- i ^ ,^2\ X(y\ 7*9 7*1 

integrated in grains') 

COHBSITB POWEB. 

tofihing we^ht in) gg^g 353. j^j^ ^jj.^ jgg.^ 
owts. on 2 men onbesj 

From the above it will be observed that the Mansfield con- 
tains only about half the proportion of silica as compared 
with the other specimens, and approaches mach more 
nearly to the limestone ; its specific gravity in particles and 
masses is also deserving of consideration as compared with 
its high absorbing power. Heddon has by far the highest 
absorbing power, the greatest quantity of matter disinte- 
grated, and the lowest cohesive power. 

Craigleith and Darley Dale have by far the least disinte- 
grated matter, and the highest cohesive powers; they 
contain also the most silica. The Craigleith, which is the 
hardest, contains three times as much carbonate of lime as 
the Darley Dale ; it contains also very much less foreign 
matter than any of the other specimens ; it is almost the 
lowest as regards specific gravity, which appears here to be 
no evidence of the power of cohesion or durability; the 
quantity of disintegrated matter in the Craigleith is far 
greater than in the Darley Dale, the specific gravity of the 
particles of which stands very high ; evidently its particles 
are very close. If this stone could be ascertained to be the 
most durable, though not the very hardest, it would seem 
that only a small portion of carbonate of lime is desirable 
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in sandstones ; next to the Graigleith it contains the least 
quantity of foreign matter in its composition. 

We must here observe, that it is very difficult to draw 
positive general conclusions from the above ; the facts how- 
ever must always be of the highest interest to the observing 
practical man. 

MAGNESIAN LIMESTONES, 

To judge from the table at page 112, The Magnesiam 
LiMBSTOKES have a lower power of disintegration; 
the ratios of disintegration and absorbing powers do not 
appear to have any connection as regards the cohesive 
powers of the different stones, which appear rather to be 
determined by the small difference between the specific 
gravities of the particles and dry masses ; that, however, 
with the least absorbing power (the Bolsover) has the 
highest cohesive power; but there is a great difference in 
the strength of the Eoche Abbey and Park Nook, although 
their absorbing powers, and the differences in specifie 
gravities of particles and diy masses are almost identical 
It is remarkable also that the hardest is the most liable to 
disintegration and that it contains no silica. The specimen 
with the least absorbing power, and the highest cohesive re- 
sistance contains the most silica, the least carbonate of lime, 
the most iron and alumina, and in the analysis shows the 
most water and loss. There is a certain proportion between 
the quantities of carbonate of magnesia and carbonate 
of lime which seems to constitute an element of strength. 

The Oolites. — ^Two of these at least have very large 
powers of disintegration; that in which there exists the 
greatest difference in the specific gravities of the particles and 
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tho dry masses is the softest as regards oohesire powernnder 
a crashing load, and it has the highest disintegrating power. 
It will also he observed that these Oolites, as oompared with 
the Magnesian lim^tones, have something like cent, per cent 
less cohesive power, are infinitely more liable to disintegra* 
tion, and that there exists no equality whatever between 
the proportions of carbonate of lime and carbonate of 
Magnesia. 

Th£ Lixbstones. — Amongst these stones, the Chilmark, 
having the highest cohesive power, shows some ratio of 
proportion in the quantities of silica and carbonate of lime, 
and there is but a small difference between the specific 
gravities in the particles and in the masses ; the absorbing 
power is very small, but the disintegration is comparatively 
high. With the exception of the quantity of silica in Chil- 
mark, there is a great similarity in the constitution of the 
Oolites and the Limestones. 



WORKMANSHIP. 

Workmanship is quite as important as material in all 
good construction, and there can be no good building in 
the absence of either. We have in masonry four distinct 
kinds of workmanship in putting the stones together; 
namely, Rubble^ Bcuidom RubhU, Block in CourMy and 
Ashlar, 

In RuBBLB Masonry the stones are not dressed. la 
ordinary Rubble Masonry, the work is brought up in courses, 
the depth of which depends to some extent on the thickness 
of the stone to be procured from the quarries. The stones 
should be laid in mortar and carefully fitted ; face ^onea 
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mnst tail in or be bonded into the backing ; for rabble 
walling, as many through stones as possible should be intro- 
duced; this also, to some extent, will depend on the naaterials 
to be procured. The work should be brought up in courses 
not exceeding fifteen inches in depth, or thereabouts, well 
flushed in mortar worked into every crevice until the whole 
is well filled in. The stones in the face work should be 
hacked square, and the joints carefully pointed. The backing 
should consist of flat bedded stones, as large as may be pro- 
cured; they should be well fitted together, obtaining as 
much bond as possible, made solid in mortar, and brought 
up level with every course of face work ; no scabbling* 
should be wasted, but they should be packed into thf 
mortar between the vertical joints of the work ; this 
saves mortar and makes better work ; the hammer should 
be freely used, but not so as to risk the breaking of any of the 
bedded stones. Walls built of rubble two or three feet 
thick require a good deal of attention in the bringing up, and 
according to their magnitude a proportional quantity of 
workmanship and hammer dressing and hacking must be 
introduced. Bubble takes a good deal of mortar and 
flushing, and the consequent settlement of the work must 
be provided for, more particularly where the walls are of 
any height. Good work may be procured without coursing, 
if proper attention be paid to the bringing up of the work, 
but there can be no good work, or anything of the kind 
without band, through stones, And fitting the work together. 
The endless difficulties which the architect and engineer 
meet with in obtaining these requirements, continually render 
a severity necessary, which they would often gladly avoid. 

Wher^ the rubble is uncoursed, a tolerably level course 
should be introduced at about every two or three feet, de- 
pending a good deal upon the size of the stone used, and 
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the workmanship introduced into the work, and this course 
should be thoroughly well grouted. 

In random rubble, the stones are often used to some 
extent as blasted from the quarry ; where the work is well 
fitted, when there are sufficient large stones introduced, 
well filled in with smaller ones, very good work may be pro- 
duced with sufficient thickness of walling, and the work 
well filled in ; bond is equally attainable here as in the 
former work, if some attempt be made to obtain it. 

Backing may be of rubble stonework or brickwork, and 
even concrete, when well made and properly used, answers 
the purpose very well ; when made with dry broken bricks 
instead of gravel, it is very light, at least as compared with 
ordinary concrete ; the backing should be brought up at 
the same time as the face work, and the whole always 
bonded in together. The perfect settlement of the interior 
mass is the more important, since, from the smaller size of 
the stones and the rougher work, a greater shrinking will 
here occur than in the face work. Indeed, unless consider* 
able care be exercised in this respect, the defect will 
eventually occasion the whole superincumbent weight to 
be thrust on the face work, and thus produce a bulging out, 
and probably a rupture of the face work. When the in- 
terior as well as the exterior face of a wall, or similar 
construction, is prepared with a fair face either of stone or 
brickwork, the interior is, for the sake of economy, occa* 
sionally filled in with rubble or other rough work, called 
hearting. Bonding, grouting, levelling, and consolidation 
are to be rigorously insisted upon in this mode of construc- 
tion. Otherwise, if the stone facings are allowed to be too 
thin, too nearly of equal thickness throughout, or not 
thoroughly tailed into the interior mass, they will act as 
mere ^lab8 or coatings, and be very liable to separation and 
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rupture. The levelling of each course of face work, mast 
also be particularly attended to; and bond or through 
stones, fairly and solidly bedded, well fitted, and of suffi- 
cient size, must be abundantly provided. 

Cbntish Ragstoke. — This very old style of masonry 
has of late years been advantageously introduced into 
modem buildings of medisBval style of architecture. 
Combined with stone dreSismgs, it forms both a picturesque 
and economical style of masonry. For ragstone ashlar 
work, the stone, when quarried, has its rough projections 
knocked off with a heavy double pointed hammer, such as 
we use for working granite. This operation is locally 
called ^' skiffling," and is the same as that which is known 
in the neighbourhood of London and other parts of the 
country by the term ^* knobblingy It is afterwards 
dressed with the hammer, with more or less care, according 
to the purpose for which it is required, when it is termed 
either "rough picked," or "close picked." Ragstone is 
also employed in the various forms of "coursed header 
work;" "random coursed work," in which the work is 
levelled in a coarse way at about every eighteen inches in 
height ; " random header work," in which the headers are 
of all varieties of size ; " random work," executed with un- 
squared stones, with the jo^ts however fitted and pinned 
in with smaller stones ; " rough rapdom work," in which 
Uie stones are without dressing, but laid together as com- 
pactly as their irregular forms will allow, and the interstices 
filled in with small stones, or gallets, or scabblings. 

Bond.: — In the above remarks on rubble masonry 
generally, sufficient has been said to explain the value of 
bond in all works of masonry. In block, in course work. 
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and in ashlar, it is, if possible, more imperative still*; it is 
indeed by this means that a mass of masonry is made 
solid. Hence the introduction of headers and stretchers. 

Headers are stones which present their smaller ends in 
the face of the wall, their lengths mnning crossways in the 
wall ; stretchers run longitudinally along the length of the 
wall, and the two dovetail or lock into each other. In 
piers of bridges, and in all walls generally which are not 
of very great thickness, a certain proportion of the headers 
should be through stones, that is, go right across the wall. 

No two joints must be allowed to come over each other, 
and in fixing the minimum distance between the joints, 
regard must be had to the kind of construction intended, 
and also to the practicable or convenient sizes in which the 
blocks are to be procured. The width of each header 
deducted from its length, or the length of a stretcher, will 
leave the dimensions which, divided into equal parts, will 
give the distance which will occur between any one vertical 
joint and the nearest vertical joints in the courses above 
and below it. If, for example, the least length of stretcher be 
fixed at two feet nine inches, and the width on the face 
of the header at one foot three inches, we shall have nine 
inches for the allowed distance of joints. 

If it is not desirable that the joints of the alternate 
courses should be exactly over each other, a little latitude 
should be allowed in the size of the blocks, which will not 
only enable us to have a wider selection from the beds in the 
quarry, but will often reduce the cost of material, inasmuch 
as it will enable us to receive blocks which would otherwise 
have to be rejected ; it will also make a manifest saving in 
the cost of conversion by preventing waste of material. 
Thus an allowed distance of nine inches may be reduced to 
seven or eight inches 
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Similarly it will be evident that, as regards the stretchens, 
a like latitade may be advantagooaslj allowed as regards 
their length, with advantage to the work and benefit to the 
contractor ; always provided, of course, that discretion be 
used in the subject ; thus, in a wall three feet thick, the 
length of the blocks, not through stones, may range from 
say one foot three inches to one foot nine inches. 

In all good wrought masonry the beds and joints must 
all be parallel. Cubes of uniform size cannot be applied in 
bonded masonry. The two horizontaj surfaces are termed 
the top and bottom beds ; of the vertical joints one is " the 
face," and the other " the bock," the other two being the 
side joints, or simply *^ the joints." The back is the joint 
which workmen are most prone to slight. 

AsHLAB Masonry. — The term Ashlar masonry is 
generally applied to stone work of large dimonmons, and 
usually where the depth of the courses exceeds twelve inches. 
The stone must be of approved quality ; according to the 
thickness of the wall, the lengths, widths, and depths of the 
stones must be specified. Hie stones must be laid alter- 
nately headers and stretchers. No ashlar masonry should 
break joint less than seven inches, and in specifying this, 
attention must be paid to the observations made above. 
All the joints must be truly dressed and in parallel courses. 
It will be necessary to specify whether beds and joints are 
to be dressed with the pick or with the chisel, or whether 
they are to be " rubbed," the latter of course being reserved 
for highly finished work. In almost all cases of ashlar 
dressing it is advisable to run a margin draft about one 
inch wide along the beds, as it very much tends to pre- 
vent flushing the edges of the stone, and it may be made 
AS shallow as we please. The dressing of Hit &ce of me 
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«tone8 must also be specified, as whether to be left qi^airj 
faced with a margin draft, or whether the edges are to be 
enamfered, that is, dressed off at an angle of 45", or to be 
pick dressed or fair tooled. The angle formed by two faces 
of masonry is termed the arris, and it is to be particularly 
attended to, in the bringing up, that this be out of winding, 
that is, perfectly straight. All the face stones for battering 
work should be worked with a proper bevel on the face of 
the stone ; the joints and beds must fit close, and under- 
pinning is not to be allowed on any account ; nothing is 
more likely to produce flushing of the edges of the stone, 
and even more serious evils. Grout nicks must, where 
required, be cut two inches deep and two inches wide 
in the side joints, corresponding with each other, so as 
to insure a solid dowel being made by running in pure 
cement until it overflows. Mortar of the best quality 
must be used, made with hydraulic lime and finer sand 
than in ordinary mortar, or cement. 

Where ashlar is backed up by any other style of masonry, 
as '^ Bastard Ashlar work," as it is sometimes termed, the 
backing may be of unwrought stone, but of the same depth 
as the ashlar courses, with the joints all square and beds 
level, being pick-dressed. The whole must set flush in 
mortar, well bonded together. No joints in the backing 
will on any account be allowed to exceed half an inch, and 
these must be well grouted. 

Where quoins are introduced, the size of the stones, the 
dressing of the faces, and joints must be specially specified. 

In all cases of arches, the beds and joints of the arch 
stones must be accurately hammered and truly dressed, and 
the joints in the direction of the radius of the arch. The 
description of work in the face of the arch stones must also 
be specified, as, for instance, whether the arch quoins shall 
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Have their 'faees and intrados £air tooled, or pnnched, or left 
quarry-faced with a margin draft, or whether the joints are 
to be chamfered. 

For all skew arches, the conrses n^nst be laid spirally at 
fight angles to the face of the arch. 

Stones in the spandrlls must be cut so as to fit the extrados 
of the arch. 

The laggings of all centrings must be adzed when 
requisite, to procure a true and uniform curve. 

Block in Course. — For this description of masonry, 
stone of a smaller size is used than for ashlar work. 
The depth of the courses in block in* course varies from 
about eleven inches down to seven or eight inches, generally 
according to the size of the stone to be procured most 
economically. Proportionately to the depth, the length 
and width of the stones must be specified, and they 
should be of uniform depth throughout each course ; they 
must-be alternately laid as headers and stretchers. One 
fourth of the length of each course should consist of stones 
not less than thirty inches long, (or they should be through 
stones, and stretch across the full width of the wall,) laid as 
nearly equidistant as possible, and so as to effect a perfect 
bond with the rubble backing or heartmg ; the length of 
headers generally will vary from twenty to thirty inches, 
according to the depth of the courses. When there is 
necessity for deeper courses of block in course than those im- 
plied above, the l^igth of the bond stones must be increased. 

The beds and joints must be carefully hammer-dressed 
throughout, true and square, and they must be pick-dressed 
for at least nine inches from the face. The whole to be 
laid in mortar. The rubble backing to be described, if any, 
ioT which see what has been said above. 
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Where a wall or a pier is to be built of blo<$k in conrse 
tliiouglioat,all the joints and the beds should be pick-dressed 
from end to end and all oyer, and no packing or filling should 
be allowed. 

In all block in course face work, where, from the manner 
in which the stoned have been obtained in the quarry, some 
of them are broader at one end than at the other, one 
third at the least of all such stones should be dressed and set 
in such manner that the larger end will form the back of 
such stone, and be set in the inside or at the back of the 
work. 

pRBPA.RATioN OF Blooks OF Stone. — Although the 
simple operation of preparing blocks of stone for building 
purposes may be very readily performed with the most simple 
tools, it is only by the application of the elementary rules 
of geometry that the more intricate and curvilinear forms 
of masonry can be accurately set out, and worked true and 
without waste of material. . The square and straight edge 
will enable a mason to reduce his blocks to level faces, 
and to render these parallel or rectangular, or even bring 
them to certain oblique angles, but they will not enable 
him to strike curves, to determine the intersecting points 
of different plane or curved surfaces, or to determine the 
alterations produced in irregular figures in their conversion 
to figures of a different form. For these, and indeed for 
nearly all the problems he will be required to solve in 
working out the details of stone work, the workman 
must refer to the rules of practical geometry, and he will 
generally find all his operations facilitated in proportion to 
his knowledge of those rules. 

Il'or measuring and laying down angles, the level is used; 
this consists merely of two legs jointed like a foot rulei 
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bat so that one leg may pass freely over the other, and 
with this any angle may be measured on a drawing and 
laid down ; the bevel should be provided with a graduated 
arc and a damp screw, and the joint of the legstshould 
move rather stiffly than otherwise; arcs of circles are 
described with compasses, and elliptic curves are usually 
set out with the trammel. This amply consists of two 
pieces of wood fixed together at right angles and crossing 
each other. There are slits cut nearly throughout the 
whole length, in which two pins or studs attached to a 
separate piece of wood may be moved along, and these studs 
are capable of adjustment on the piece to which they belong, 
A pencil or pointer at the other end will describe ellipseSi 
of which the major and minor axes will depend on the 
position of the studs. Besides the square for setting out 
right angles of two or three feet length of legs, the long 
square or level is for trying long lines. This is supplied 
with a plumb-bob hanging by a string, which indicates 
when the upright part is truly vertical; the long frame 
which is set accurately at right angles by the maker, is thofi 
therefore truly horizontal or level ; a i^pirit level is some- 
times added to this instniment, but we prefer generally 
depending on the plumb-bob, which is not liable to get out 
of order. In setting out or bringing up work the plumb* 
bob should be freely used to test the straight line which the 
arrises of masonry should make. Particular forms of 
curved lines or intersecting planes, carved or mixtilinear, 
may be described upon ring plates, and then cut to the 
true shape, and can then be accurately multiplied as moCh 
as we please. Zinc is the usual siaterial of which these 
templates are made, but stiff and coarse brown paper will 
answer the purpose for any mouldings that are not to be 
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?ery much repeated. The whole effect of the work will 
depend upon the accuracy with which the forms of these 
templates ar<» cut, and great care should be taken in 
pricking off from the full size contour of mouldings on the 
drawing, as it very frequently happens that, after the 
architect has spent much care and anxious thought upon 
his moulding, the work is entirely spoilt in appearance m>r.i 
tiiis not being properly attended to. 
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QDAUTEES OP SANDSTONES. 

The following table will exhibit the chemical constitntioii of five specimens 
cf sandstone; also the specific grayitj; the absorbing power or disposition to 
imbibe water; the liability to (Osintegration ; and the cohesive power of each 
variety. To try the absorbing powers, the specimens were saturated under 
the ezhansted receiver of the air-pnmp. 
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Silica • . • . 
Carbonate of Lime . • 
Carbonate of Magnesia • 
Iron Alumina . . • 
Water and loss • • 
Bitumen • . • 

SPBomo Gbayitiba. 
Of particles 
Of dry masses • 

Difference. • • 

Absorbent Powers • 

Disintegration. 

Quantity of matter disintegrated in 
grains 

OoHESiTB Powers. 
Crushing weight in cwts., cubes of 
2 inch sides 


Craig- 
leith. 


Darley 
Dale, 
(Stan- 
cliff.) 


Heddon. 


Kenton. 


Mans- 
field, or 
C.Lind- 
lej'sRed 


98.3 
l.l 
0.0 

'0.6 
0.0 
0.0 


96.40 
0.36 
0.0 
1.30 
1.94 
0.0 


95.1 
08 
0.0 
2.3 
1.8 
0.0 


93.1 
20 
0.0 
4.4 
0.5 
0.0 


49.4 

26.5 

16.1 

3.2 

4.8 

0.0 


2.646 
2.232 


2.993 
2 628 


2.643 
2.229 


2.625 
2.247 


2.756 
2.338 


414 


365 


414 


378 


418 


0.143 
0.6 


• • • 
0.121 


0.156 
lO.l 


0.143 
7.9 


151 
7.1 


280.83 


253.00 


141.68 


177.10 


182.16 



These results are worthy our entire confidence, having been obtained by that 
eminent chemist and analyst, the late Professor Daniell, aided by Professor 
Wheatstone. Although it is difficult to deduce general conclusions from these 
ezperimentst yet the particular facts recorded are of the highest practical 
importance. 

The following table, compiled from the same authority as that of sandstoneii 
will be found to contain similar particulars of each kind of stone. 
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CULVEBTS. BABREL DRAINS. AND WELLS. 

Showing what quantity of Brickwork ia contained in any Cnlyert, from 9 
inches in diameter and 4^ inches thi6k, to 6 feet in diameter and 18 inches 
thick, and the nomber of Bricka reqnirBd for, and the Cabic feet contained 
in, 1 Uneal yard. 



Diameter 


ThickneH of 


H Brickwork in 


Clear. 


Blm. 


1 lineal yard. 


Ft. In. 


Ft 


In. 


Ft In. 


9 





4i 


3 6 


1 





4i 


4 4 


1 





9 


11 


1 2 





4i 


4 10 


1 2 





9 


12 1 


1 6 





4i 


5 11 


1 6 





9 


14 2 


2 





4i 


7 6 


2 





9 


17 3 


2 6 





4i 


9 


2 6 





9 


20 


3 





4| 


10 7 


8 





9 


23 7 


S 


1 


2 


39 3 


8 6 





4i 


12 2 


3 6 





9 


26 8 


3 6 


1 


2 


44 


4 - 





41 


13 9 


4 





9 


29 10 


4 


1 


2 


48 9 


4 6 





4i 


15 4 


4 6 





9 


33 


4 6 


1 


2 


53 5 


5 





4i 


16 10 


5 





9 


36 2 


6 


1 


2 


58 2. 


5 


1 


6 


81 8 


6 6 





4i 


18 6 


5 6 





9 


39 3 


5 6 


1 


2 


62 10 


5 6 


1 


6 


88 


6 





41 


20 


6 





9 


42 6 


6 


1 


2 


67 7 


6 


1 


6 


94 3 



No. of Bricka to 


Cnbe feet in a 


lineal yard. 


lineal yard. 


Nambw. 


Ft In. 


56 


3 11 


69 


4 11 


176 


12 4 


77 


5 5 


193 


13 7 


95 


6 8 


226 


16 


119 


8 5 


277 


19 5 


145 


10 1 


327 


23 


170 


11 11 


377 


26 6 


6<>8 


44 2 


195 


13 8 


427 


80 


704 


49 6 


220 


15 5 


477 


33 7 


780 


54 10 


245 


17 3 


528 


37 1 


854 


60 1 


270 


18 11 


578 


40 8 


930 


65 5 


13(7 


92 


295 


20 9 


626 


44 2 


1005 


70 8 


1408 


99 


320 


22 6 


678 


47 8 


081 


76 


509 


106 



This rule applies to wells, barrel drains, &o. 

All heads or footines to be added extra. 

In this table, to reduce the 1^ reduced brickwork to eabic feet, multiply 
by 9 and divide by 8. 

NoTB. — If the brickwork be laid dry, as in oeaspools and wsQs, the nnm« 
bsr of bricks will be about one-tenth mors. 



Table, showing how many bricks are sufficient to build a wall, tha 
snperficial amount being given, from 1 to 90,000, from half a brick to 
two and a half bricks thick, at the rate of 4,600 bricks per rod, waste 
indnded. 

THB KUUBEB OV BBI0K8 THICK, AND THB QUANTITY BBQX7IBBD. 



Snper. «««< 


ytmSL 










ft. 


i brick 


1 brick 


11 brick 


Sbrick 


Si brick 


1 


6 


11 


16 


22 


27 


2 


11 


22 


38 


44 


66 


8 


16 


33 


49 


66 


82 


4 


22 


44 


66 


88 


110 


6 


27 


65 


82 


110 


137 


6 


33 


66 


99 


132 


165 


7 


88 


77 


115 


154 


198 


8 


44 


88 


132 


176 


220 


9 


49 


99 


148 


198 


248 


10 


65 


110 


165 


220 


275 


20 


110 


220 


330 


441 


661 


30 


166 


330 


496 


661 


827 


40 


220 


441 


661 


882 


1102 


50 


275 


551 


827 


1102 


1878 


60 


330 


661 


992 


1323 


1654 


70 


386 


772 


1158 


1544 


1930 


80 


441 


882 


1323 


1764 


2205 


90 


496 


992 


1488 


1985 


2481 


100 


651 


1102 


1654 


2205 


2767 


200 


1102 


2205 


3308 


4411 


6414 


300 


1654 


3308 


4963 


6617 


8272 


400 


2205 


4411 


6616 


8823 


11029 


600 


2757 


5614 


8271 


11029 


13786 


600 


3308 


6617 


9926 


13235 


16644 


700 


3860 


7720 


11580 


15441 


19301 


800 


4411 


8823 


13235 


17647 


22068 


900 


4963 


9926 


14889 


19852 


24816 


1000 


5514 


11029 


16554 


22058 


27673 


2000 


11029 


22058 


33088 


44117 


65147 


3000 


16544 


33088 


49632 


66176 


82720 


4000 


22058 


44117 


66176 


88235 


110294 


6000 


27573 


65147 


82720 


110294 


137876 


6000 


33088 


66176 


99264 


132352 


165441 


7000 


38602 


77206 


115808 


154411 


193014 


8000 


44177 


88235 


132352 


176470 


220588 


9000 


49632 


99264 


148896 


198529 


248161 


10000 


65147 


110294 


165441 


220588 


276735 


20000 


110294 


220588 


330882 


441176 


651470 


80000 


165441 


330882 


496323 


661764 


827205 


40000 


220588 


441176 


661764 


882352 


1102960 


60000 


275735 


661470 


827205 


1102940 


1378675 


60000 


330882 


661764 


992646 


1328528 


1654410 


70000 


886029 


772058 


1158087 


1544116 


1930145 


80000 


441176 


882352 


1323528 


1764704 


2205880 


90000 


496323 


992646 


1488969 


1985292 


2481615 



Weight of a oabio foot of newly bnilt brickwork, 117 lbs. Weight of a lod of 

new brickwork, 16 tons. 
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BRICKWORK. 



BaiGKS. — ^The qualities which are aimed at in making 
bricks, and which should be sought after in the selection of 
bricks for building purposes, are : Soundness and hardness, 
reg^arity of form and size, that they may lay eyenly and 
bond well; uniformity of colour, that they may look well in 
aQ faces ; facility of cutting, that the workman may be able 
to cut them without breaking them to pieces, and reduce 
them to the shape required for all gauged work. 

The earths most suitable for brickmaking are of three 
kinds; 1st, the clays, consisting mostly of one-third alumina, 
and two-thirds silica, with which, however, n:iany foreign sub- 
stances are often combined, as lime, magnesia, iron, &c. ; 2nd, 
loams ; drd, marls. Each of these is generally improved by 
mixing one with the other. The addition of sand to veiy 
dayey earths prevents the excessive contraction and conse- 
quent rending which such earths would be liable to in firing ; 
the addition of chalk, to some extent, effects the same object, 
but, besides this, it acts as a flux to melt the siliceous par- 
ticles, and, at the same time, to correct chemically the 
effects of an overdose of sand. According to Dr. Ure, the 
most fusible compound of these earths consists of 1 part of 
lime, 1 of pure clay, and 3 of sand, mixed together at the 
same time; with 5 of sand the compound becomes infusible. 

It is to be remembered that, without making any scien- 
tific pretensions to correct proportions of these earths, 
which, however, would never do any mischief, they are 
nevertheless of great importance, both as regards the bricks 
made, and economy in making them. It is indeed so im- 
portant, that in those brickyards connected with pits where 



^|g BBICXWOBK. 

there is a great rariety of these earths, the best bricks, both 
as regards ooloor and soandness, are produced when once 
the character of the different varieties is understood. 

Iron in clay tends to give a red colour to the bricks ; 
alumina and silica, or pure clay and sand, to produce a white 
colour, and the bright buff often depends on the nature of 
the sand, the common sand often burning of a reddish 
colour. 

In brick-making all yegetable mould is to be got rid of, 
and eveiy one accustomed to look at bricks must have 
noticed that wherever there is a stone, even a small pebble, 
there is a crack or defect in the brick ; these, therefore, 
must be washed or picked out. The chemical action of a 
bit of limestone is equally mischieyous. Our meeting with 
these substances depends of course, to a considerable extent, 
on the part of the countiy where we are at work, and on 
the nature of the pits from which the earths are extracted. 
Some will require much more washing and picking than 
others, and also more working, and the amount oi labour 
in carrying them out will also be more or less in propor- 
tion to the quality of the brick we haye to produce. By 
good washing, we not only get rid of all stones, but also a 
more thorough mechanical, and even chemical, mixture of 
the earths used. 

Washing, however, will not always by any means pro- 
duce this necessary mixture and incorporation of the various 
elements of brick earths ; rolling and crushing have to be 
resorted to, accordingly as the earths are more or less 
naturally indurated, or accordingly as we meet more or less 
with ironstone and limestone, gypsum, &c. 

Where the bricks are to be produced rapidly, the best 
way ahnost always is to use the rollers at once. When a 
large quantity of bricks is required in a short time, and 
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soundness is the principal condition sought, and provided 
always that the earth to be procured contains the necessary 
elements of brick earth, it may be dug np at once, watered, 
chopped, and trodden, and stones picked ont, and wheeled 
to the rolling mills ; after which it may be turned oyer once 
or twice, and then passed over to the moulders. The first 
manual working fits the material to go readily through the 
rolling operation, on the complete action of which will, in 
a great measure, depend the soundness of the bricks produced. 
For large quantities, steam power or water power will 
be used for doing the work, and hollow cast iron cylinders, 
or stones, will be used for rollers according to circum- 
stances. When, however, we do not have recourse to the 
time-honoured process of tempering by hand, frost, and 
weathering, the operation of rolling may be said to be 
indispensable. Attention is required to see that the gauge 
be not sufficiently wide to allow coarse materials to pass 
through. 

For works such as are now contemplated, we should not 
recommend the use of any other moulds than the brass 
moulds, for the operation of moulding the bricks ; they 
save much labour, and are therefore economical in the end. 
They are generally made of cast brass in four pieces, the 
metal being made so that the brass overlaps the wooden 
outside, which is added afterwards to stiffen the sides of the 
mould. 

We also prefer sand or pallet moulding, in which opera- 
tion sand is used to the mould to prevent it adhering to the 
sides of the mould, instead of water. The clay being 
brought to the right hand of the moulder's table, a clot 
sufficiently large is rolled and tapped into the approximate 
form ; this is done by the moulder or his help ; it is then 
thrown sharply into the mould, pressed in, and the surplus 
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stncken off, both the hands and the strike being well wetted 
iu the operation. 

Every moulding table should be provided with a '' stock 
board/* pn which there is a projection to form the kick in 
the bottom of the brick in the moulding. 

After burning, the bricks are separated for sale, ac- 
cording to the manner and degree in which they have been 
burnt, as, ^^hard sound stocks ;^^ ^^ placey^ or inferior sofi 
bricks ; and clinkers or burrs, which are over burnt. Again, 
stock bricks are divided into picked stocks, red, and grey 
stocks. A greater variety of denominations is often to be 
met with, such as red facing bricks, red kiln stocks, White 
Suffolk bricks, Cowley and Kent bricks, cutters, or bricks 
that cut and rub well, yellow and pale malm bricks, marie 
cutters, yellow seconds, pale seconds; the Stourbridge, 
Welsh, and Windsor fire hicks, made from fire clays, com- 
posed of silica and alumina free from magnesia, lime, and 
metallic oxides. The Stourbridge occupy the first position 
as fire bricks, being capable of resisting an intense heat ; 
the Windsor fire clay is much used in London for fire work ; 
the blue, red, and drab Staffordshire bricks, the latter of 
which is used as a fire brick by potters and iron masters ; 
also the Staffordshire blue paviour. Besides these, there 
are ventilating and perforated bricks, and a great number 
of bricks of particular forms. 



BRICKWOKK BOND. 

As already observed on the subject of masonry, so it may 
be 6aid also of brickwork, that the strength of the work 
depends greatly on the manner in which the bricks are 
arranged or bonded in the work. Taking the standard size 
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of the brick at 9 inches in length, 4^ inches in width, 
and 2| inches in height, we have to consider that, for 
bringing in these dimensions in good work, as at the retams 
of walls, and the openings for doors and windows, it b often 
necessary to introduce a quarter, a half, or a three-quarter 
brick; these are called closer s, in distinction from a bat, 
wb'ch is a piece of brick accidentally broken, which it is 
Often necessary to preyent being used in good brickwork, 
otherwise than as above, and more particularly in face 
work, if it be only to prevent the carelessness of the work- 
man in the handling of the material. 

There are four kinds of bond commonly recognised ; as, 
Flemish bond, English bondj Herringbone bondy and Garden- 
waU bond. In English bond, the bricks in one course are 
all placed as stretchers, and in the next course they are all 
placed as headers. In Flemish bond, the bricks are all 
laid alternately as headers and stretchers in the same course, 
the headers in each course standing centrally between the 
stretchers in the adjoining courses, and thus producing an 
arrangement of the joints in the face of the work which is 
agreeable to the eye. 

Herringbone bond is principally applied to thick walls, 
and is not so much introduced at present as it was formerly. 
In this description of bond, the interior bricks, or hearting 
of the wall, are laid obliquely at an angle of 45^ ; in the 
next course, this oblique direction is reversed, so that 
course after course the oblique joints cross each other at 
right angles. It makes a good hearting, but is somewhat 
wasteful. 

Grarden-wall bond is applicable for nine-inch walling. 
Three stretchers are here laid to one header. 

In English and Flemish bond, for thick walls, the faces 
being formed in the above-mentioned manner, the interior 
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of ike wall is filled in with bricks, often laid in a variety of 
ways, so as to produce good bond and avoid one joint or a 
line of joints coming over another line of joints; this, in- 
deed, is the principal object of bond. In first-class work, 
whole bricks only are allowed to be introduced in the work, 
although sound half and three-quartei bricks may very often 
be allowed, and in some cases even with advantage. The 
capital sin of bricklayers which has to be avoided is the 
introduction of broken pieces of brick, which not only are 
defective in themselves, but are often got in in such a man- 
ner as to spoil the bond at some distance from the place 
where the broken bits have been brought into the work. 
It often occasions the necessity of filling np with rough 
mortar. It should never be allowed ; and the workmen are 
so perfectly aware of it that they manage to stand over it, 
or throw a jacket or a board over it, when -they see an 
inspector or other superintendent coming to visit the work. 

Of the English and Flemish bonds, it is fashionable to 
eulogise the former, and decry the latter as being very well 
to look atj but bad to stand. On the other hand, the " par- 
ticular vanity " of others is to swear by the reverse. All 
these notions, or pretended notions, are so many fallacies. 
But then, it would not do for any man not to have his 
'' particular vanity " to swear by as well as his neighbour : 
only mind in this, as in all other such matters, always get 
to the strongest side ; the other is a losing game. 

Walls, however, of some thicknesses cannot be con- 
structed of either bond, according to strict principles, with- 
out using closers of half or three-quarter bricks. Thus a 
wall one and a half bridk thidk cannot be constructed in 
English bond, without either laying it in one row of headers 
with one of stretchers, thus having a continuous joint longi- 
tudinally through the course or making out the thickness of 
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the wall by laying a half-brick at the end of each header, 
both of which plans are defectiye. 

The stretcher courses also, if strictly preserved, will hare 
two parallel vertical joints ninning longitudinally through 
the wdl, and thus impose the whole duty of cohesion upon 
the mortar joint. Now, a wall of the same thickness may 
be constructed with Flemish bond, not indeed without half- 
bricks, but by laying them entirely within the wall itself. 

Hoop-iron with holes punched in it at about every six 
inches, dipped hot in creosote and sanded, is a great 
strengthencr in all bridk walling. 8| lbs. per ten feet lineal 
is very suitable. 

Good bricks are always heavy, solid, and compact, 
shapely, and with sharp edges, and they will absorb but 
little water; struck together, they ring with a sharp, clear 
sound. To choose between two bricks of nearly equal 
weight, weigh them, and then let them soak twenty-four 
hours in water; when they are taken out and weighed 
again, choose that which has imbibed the least water. 
Overbumt bricks may be heavy, but they are cracked and 
warped from too much firing. Bad bricks, on the contrary, 
are light, have no ring in them, are of all manner of shapes, 
and make a man's eyes ache to look at them ; their edges 
are broken, and they suck up any quantity of water. 

Good brickwork is laid true to bond, with thin joints, in 
accurately horizontal courses, every part of the face work 
and every joint in it answers truly to the plumb-line, there 
is no winding in the face and no twisted arrises. All the 
joints and beds are well filled in with mortar, and the bricks 
are pressed into it until it oozes out at the joints. All de* 
fidencies in the face work are carefully pointed up as the 
work proceeds, and the whole is well flushed up as the work 
is carried up, course by course. Avnd laying up good 
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brickwork ** in a lorry ^ The mortar is well mixed and 
well worked ; the lime is carefallj fallen and slaked ; the 
lime and sand are thoronghl j incorporated ; the sand, by 
itself, feels clean and sharp to the tonch between the fingers, 
and free of all greasy and tenacious matter. The lime and 
sand to be mixed d^ of sand to 1 of lime in the bulk; 
no bag lime on large works. For face work, a larger pro- 
portion of lime may be used. The external jomts will thus 
oppose a greater resistance to the admission of damp, and 
an economy is effected by nsmg less lime in the internal and 
protected parts of the work. 

In using cement, one and a half of clean sharp sand may 
be mixed with it. 

The jomts should never exceed one quarter of an inch in 
thickness, and the vertical joints should all be truly plumb 
over each other in the different courses accordingly as 
intended by the kind of bond employed. 

The work should be carried up uniformly throughout its 
length and thickness, and no difference allowed exceeding 
four courses. Unequal settlement is the sure result of any 
other course of proceeding in this respect. 

Contraction of bulk, or settlement, must occur from the 
drying of such materials as mortar used in an expanded 
condition, and therefore we know that our walls must settle 
as the work dries ; but to prevent rupture, this settlement 
must be uniform and simultaneous throughout the length 
of a wall ; and this can only be insured by attending to the 
conditions imposed above. For the self-same reasons, the 
back and interior of the work must be brought up at the 
same time as the face. 

Mortar should be used comparatively thick, and not in a 
sloppy state, the degree of plasticity required being simply 
that which will ensure its perfect distribution and penetra- 
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tion tliroughout the beds and joints. It is very necessary, 
more particularly in hot weather, that the bncks be tho- 
Tonghly wetted on the surface ; it washes away the dust, 
and secures adhesion between the bricks and the mortar. 
When this precaution is neglected, it will be found that a 
brick newly laid is very easily lifted from off its bed. Thin 
watery mortar must contract very largely, and consequently 
great settlement in the work must ensue. 



GENERAL SPECIFICATION FOR BRICKWORK .♦ 

The bricks used throughout the works shall be the best, 
new, sound, well-shaped, and hard-burnt bricks, free from 

all defects to the satisfaction of , and on no account 

shall bricks of various dimensions be used in the works. 
All the best-shaped and best-coloured bricks shall be 
reserved for the face work. 

No four courses with three joints must exceed in thick- 
ness, when built, } of an inch more than the same bricks 
measured when piled dry on each other. 

No bats shall be used, unless when it maybe necessary to 
use them as closers for acquiring the required dimensions of 
the different courses. 

The bricks must be well saturated with water. 

All the upper courses of brick copings, offsets, cornices, 
plinths, which are exposed to the weather, must be set in 
an approved cement. 

The bricks shall be bedded sound, and flushed w;tb 
mortar at least at every second course. 

* For farther information, see Professor Donaldson's *^ Speech- 
cations,'' 
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The work mnst be finished, in all face work, with a neat 
drawn joint, and pointed. 

In setting the bricks in arches, they are to be well pressed 
into their beds, so as to squeeze the mortar ont and leaye 
the joint thin ; and all the bricks to be laid with properly 
radiating beds. 

Specify for the hoop-iron, as mentioned aboye^ according 
to the thickness of the walL 



HYDRAULIC LIMB.— MORTAR.— 

CONCRETE. 



Thb grey stone limes Merstham and Dorking, were some 
time since great favoarites generally, and there is no doubt 
that excellent mortars may be, and are still indeed, pro- 
duced from those limes. Lately, however, the tide of 
popular and professional favour has set in altogether 
towards the lime produced from the blue lias of Aberthaw, 
Lyme Regis, &c.; this lime is eminently hydraulic, and a 
mortar is produced which sets permanently and hardens 
under water. Equally fine mortars, however, are produced 
from the Yorkshire Clitheroe, the Halkin mountain, and 
the Ardwick limes. 

The best hydraulic limes usually commence to set two 
days after immersion, and oecome quite hard in the course 
of a month ; others remain 4 or 5 days before the setting 

commences. 

The French engineer Descotils inferred (a.d. 1813) that 

silica was the element to which the hydraulic properties of 

lime were due, an opinion which is now generally received. 

Mr. George Robertson informs us that, for the works 
lately constructed for the extension of the London Docks, 
where large masses of concrete were made, the Dorsetshire 
lias was the only lime burnt on the works. 

Lias requires much greater care in burning than richer 
limes, because any sudden or extra heat, which would do 
little harm to Dorking lime, greatly injures lias, by forming 
a glass between the silica and the lime in the stone, instead 
of only driving ofif the water and the carbonic acid. 
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The combination between the silica and the lime, to which 
lias owes its hydraulic properties, ought only to take place 
in the humid way ; that is to say, with the assistance of 
water, after the application of the lime as mortar or cement. 

Lias comes from Lyme Regis in two different forms — ^the 
one with a clean conchoidal fracture, and the other of a 
shaly nature, approaching even in appearance to clay slate, 
but quite soft. The shaly lias, which contains so much clay 
as to have the properties of a cement, is not so desirable as 
the hard clean stone, because it carries less sand, and is 
therefore more expensive. 

The stone costs 4s. 3d. per ton when shipped at Lyme, 
but 10s. 9d. before it is stacked round the kiln at London, 
which is as much as the same stone costa delivered at 
the works of the new graving docks at Leith. Freight to 
London is always heavy, for there is no steady return 
freight like coal to be had. 

Notwithstanding the high price of the stone delivered at 
Shadwell, and having to pay freight on thousands of tons 
of water to be afterwards driven off by the heat of the kiln, 
the late Mr. Rendel decided on burning the limestone in 
London. It was very desirable to have the best possible 
lime where concrete was to play so important a part. This 
talented engineer's large experience in hydraulic works 
affords a sufficient warranty that he had sound and substan> 
tial reasons for such a proceeding ; no doubt he knew full 
well the difficulty of obtaining good lime in the ordinary 
trade way. 

Two egg-shaped draw kilns were erected, 43 feet high 
from the floor to the top of the dome, and of an extreme 
internal diameter of 14 feet, contracting to 5 feet at the 
fire bars, and 11 feet 6 inches at 32 feet above the floor. 

The practical objection to a less diameter at the top is 
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the difficulty arising in charging the kiln with evenly dis- 
tributed layers of coal and stone tipped in from barrows at 
the top through the windows in the dome. A contracted 
top, it has been considered, to a kiln, prevents the escape 
of carbonic add, although it has a counterbalancing advan- 
tage in confining the heat and throwing it down with a 
reverberating effect on the charge. The theoretical objec- 
tion appears fanciful, and it was found necessary after the 
kilns had been some time at work, to dome the mouth over 
with a brick arch to prevent stones from flying iuto the neigh- 
bouring streets. The chinmey at the top of this was only 
3 feet diameter, but no difference was perceptible in the 
time required for burning, or in the percentage of imper- 
fectly burnt stone. On the other hand the dome appears 

to have acted economically in the coal required 

An average of 11 J tons of stone burned by one ton of coal 
is very high ; but the coal was Welsh, and cost £1 Is. per 
ton. Bituminous coal was inadmissible on account of the 
situation. At Leith, one ton of coal of the neighbourhood 
appears to bum only 6 or 7 tons of lias, but it is only one- 
third the price of Welsh coal. 

Barrows of coal and broken stone were lifted to the top 
of the kiln by a hoist worked by a mortar mill engine, and 
were tipped m as evenly as possible, through three openings 
in each dome. After the fire was lighted, these openings 
were kept closed with boiler plate shutters. The cost of 
charging, including breaking up of stone and coal, was 
Is. 6d. per ton of the two. Unless when the demand for 
quicklime was very irregular, the kihis were always kept 
lighted ; when they were allowed to go out, the charge was 
left in the kiln as the driest place. 

Whenever the fire is let out in draw kilns, the next charge 
is nearly sure to bum irregularly, and there is considerable 
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loss of heat in rewannisg the kiln. Draw kilns are liable 
to irregolarity from apparently slight causes, such as the 
direction of the wind, &c., and in the Shadwell kilns there 
was also a permanent tendency to bum quickest down the 
side warmed by the adjacent kiln, for they were both in one 
block of bnilding ; but draw kilns are better adapted for 
burning lias than flare kilns, as the heat is more uniformly 
distributed through the charge, and there is therefore less 
danger of over-burning the lower half and under-burning 
the upper. 

Each kiln contained 100 tons of stone and burnt 21 tons 
per diem. 

The two together produced 25 tons of quick lime erery 
day, a quantity sufficent for about 97 cubic yards of mortar, 
and 170 cubic yards of cement. 9 tons of coal will bum 100 
tons of stone, which will produce 59*37 tonj of quick limey 
or 1,588 bushels of ground lime, 8,068 bushels of slaked lime, 
enough for 400 cubic yards of concrete, when the ballast is 
moderately dry, 281 i cubic yards of first-dass mortar, and 
262} cubic yards of second-class mortar. 

Drawing the lime from the kiln cost lid. per ton of quick 
lime. The total cost of the burnt lime amounted to 24$. 
per ton. 

When quite hot from the kiln, 26} bushels of ground lime 
went to the ton ; but after keeping some time, a ton swelled 
to 80 bushels, which is what bought lias usually weighs. 

A bushel of lime, ground when fresh burnt, contains, 
therefore, one-seventh more lime than a bushel of stale 
lime ; and a cubic yard of concrete, of specified proportions, 
is so much the better when made with fresh lime. 

Coke was used, but it was found 8 per cent, dearer than 
Welsh coal, and the percentage of unbumt stone was raised 
much above the usual average of 1} or 2 per cent. 
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The equally bnmt and softest Inrnps, nsnally of a buff 
colour, were picked out for grinding, and the remainder, 
more of a liyer colour, slaked for mortar. 

The lumps were first broken tolerably small by hand, and 
then crushed still smaller between iron rollers reyolying in 
the hopper of the grindstones. These rollers were at first 
made fluted, but it was found that strong projecting cogs did 
the work more effectually. 

The hopper was fed with lumps of lime by an endless 
chain of small wrought iron buckets, worked by the engine : 
these it was found necessary to supply by manual labour. 

The lime was ground to a fine powder between two pairs 
of horizontal French burr millstones, the upper one reyoly- 
ing at a speed of 90 reyolutions per minute. 

Each pair of stones was able to grind 8 tons of quick- 
lime per hour, at a total cost of grinding of Id. per bushel, 
when the consumption was 800 bushels per diem ; less, if 
more lime was used. 

This is made up as follows :-* 

Feeding and attending to the hopper and lift id. 

Sngine power ••• ••• ••• ... ••• id. 

Measuring the lime into bags, and recntting 

the fuirows as the stones became worn... id» 

A bushel of ground lime fresh from the kihi weighed 
84 lbs., and at this weight the total cost was ll|d. In buy- 
ing ground lime from the merchant, if the purchaser buys 
by weight, he pays for the water which the lime has absorbed, 
and if by measure, then he pays for the expansion arising 
from the same cause. The fairest way would be to allow 
80 lbs. to the bushel of lime. 

Eeois LiAs.^In making the concrete, it was found that 
when the ballast was moderately diy, 12 cubic yards of 
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grayel and 2 cnbic yards of lime, made 11 cubic yards of 
concrete, mixed and deposited. 

The shrinkage from the dry materials was then 22 per 
cent. ; but if the ballast happened to be very dry, the shrink- 
age was nK)re, and the same quantities noiade cmly 10 cubic 

yards. 

A cubic yard of concrete requires about 88 gallons of 
water to bring the dry materials to the requisite state of 
fluidity ; of this quantity, nearly 8 gallons enter into chemi- 
cal combination with the oxide of calcium in the lias, and 80 
gallons are either absorbed mechanically by the pores of the 
lime, retained by capillary attraction between the grains of 
sand, or lost by eraporation. 

Concrete, in setting, expands gradually, and the less this 
takes place the better, as it of course disturbs the solidify- 
ing of the material. 

In hot summer weather, the expansion of a cubic foot of 
concrete, in 24 hours afber mixing, was as much as one- 
thirtieth of its bulk, but rarely exceeded one-forty-eighth in 
frosty weather. 

Inmakingblocks of concrete which have to be lifted, recourse 
must be had to slaked lime, or cement, when the friability 
arising from this swelling will be avoided ; but the concrete 
is longer in hardening. 

The gravel and lime were mixed together on a platform of 
planks, as they invariahly should he, and were turned over 
twice in a dry state, and twice with water gradually added. 
The concrete was then wheeled in barrows and shot into the 
required place from planks a few feet above the place of 

deposit. 

The idea that concrete should be thrown in from a great 
height is erroneous, for it then falls with too great force, 
disturbs the setting of the mass, causing friability, and brings 
the lime to the top. 
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The evil effects of a great fall were particularly noticeable 
in deep pits, where the concrete was thrown from a height of 
30 feet. The force of the blow sets the whole mass in mo- 
tion for some feet down. 

The grand role in concrete is never to distarb it after 
setting has once commenced; and punning is particularly 
objectionable. 

At lOd. per bushel for ground lias lime, the price for con- 
crete, per cubic yard, is made up as follows : — 

Sibushelsof limeat lOd. ••• 

Loading, waste, and ba^ for ditto ••• 

C^etting grayel (on the spot) 

Wheeling ditto, say 5 rons ... ••• ••• 

Screening and selecting ditto •- «• 

Mixing and depositing ... •- ••• 

Platfomis ••• .«• M« ••• ... 

Total cost per onbic yard 5 8 

In the London Dock extensions, concrete was supplied in 
the following ways: in foundations for brickwork and 
masonry, as a means of spreading the weight over a large 
surface ; in the dock walls themselves, wherever the concrete 
would not be exposed to the alternate action of wind and 
water ; as counterforts or buttresses, on which nothing was to 
be afterwards built, but when weight was wanted. It was, 
in almost all respects, very similarly applied at the Brentford 
Docks, under the late Mr. I. K. Brunei. 

The whole of the walls and iron columns of the new ware- 
house rested on trenches of concrete about 8 feet wide, and 
averaging, perhaps, 8 feet thick : as this concrete was not to 
be exx¥>a«d to the direct action of water, it was made of 
Dorkmg, or grey stone lime, in the proportion of 1 of ground 
Ume to 8 of ballast. IMb lime is commonly used in London 
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for building porposes, and, although feebly hydraulic, iB, when 
mixed with pozzuolana, used eyen in dock work. 

A quick-setting concrete is made of 1 of cement and 9 of 
Dallasi. 



MORTAR. 

One of the most important materials in all good building 
is mortar, and it is proportionately difficult to attain. To 
make good mortar, we must haye good lime and good sand, 
or clean, well-burnt furnace ashes, when sand cannot be 
procured. 

The lime should be thoroughly calcined, so as to haye 
expelled all carbonic acid ; and it should not be stale, but 
fresh burnt, so as not to haye imbibed moisture from the 
atmosphere, which it has a powerful and constant tendency 
to do. See what has been said aboye on this subject under 
the head of Gongrbtb. Stale or dead lime will neyer make 
mortar. 

For slaking, the quicklime may be spread out in a layer 
6 inches thick, and water thrown oyer it as eyenly as pos- 
sible, in the proportion of 74 gallons to the ton of lime. 
The decrepitating lime should then be shoyelled up into 
heaps, and coyered with sand until required. 

The sand is to be clean and sharp, free from soil and all 
yegetable matter, and well screened, if required, through a 
screen not coarser than four meslies to the inch, for brick- 
work. If necessary, the sand should be washed. 

Where any large quantities of mortar are to be used, the 
mortar should be ground under edge stones. 

It was found, at the London Docks' extension, that the 
adhesion of the mortar was increased up to 600 reyolutions 
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of pans ; after which it was injured, hy the gradual forma- 
tion of silicates, with their accompanying result, friability. 
Up to the same point, the density of mortar was also in- 
creased ; but if the grinding was long continued, the mortar 
began to swell, with a puffy look and feel, caused by the 
water beaten up with it. 

Mr. Hosking gives the following as a mortar capable of 
resisting the action of fire * — 

'* An excellent mortar for resisting the action of fire, and 
proper to be employed in building any such slight brick 
piers, as substitutes for, or instead of employing, iron 
columns, may be made of pozzuolana, mixed with fresh 
ground lime of chalk from the lower beds. And as real 
pozzuolana is an imported substance, and likely to be ex- 
pensive, its place may be very well supplied by an artificial 
substance of similar character, produced by burning any 
marly clay that is fit for brick-making to a grey clinker, 
and reducing such clinker to a grain of the size of coarse 
sand. Three-fourths of this substance to one-fourth of 
fresh ground lime, mixed dry in the first instance, and 
when so mixed rendered plastic by the addition of soft 
water, will yield a mortar capable of resisting fire for a long 
time, and water, if need be, as long as any bricks that can 
be set in iC* 



TIMBER AND CARPENTRY. 



The Timber mostly in use for building purposes is Fir, 
which is imported from Memel, Biga, Dantzig, and 
Sweden. Memel is the most convenient for size, and 
Eiga is considered the best in quality, Swedish the 
toughest, and Dantzig is looked upon as the strongest. 
Pine is used occasionally, where great erenness of grain 
and freedom of knots are desirable. 

In making choice of timber, avoid large and dead knots, 
a coarse loose gram, and spongy heart, and select that with 
a bright, close, fine grain. 

The deals from Norway, particularly the Christiana, are 
considered the best for framing. The yellow and white 
pines are the best woods for clean joinery purposes. 

TRANSVERSE STRENGTH OF TIMBER. 

(Rule,) — ^To ascertain the breaking weight of a beam 
supported at each end, and loaded at the centre, 

W= 2 

in which W, the breaking weight in lbs. ; b, the breadth ; 
d, the depth ; L, the length in inches, and 8, a constant 
given in the following table. 

Example, — Required the weight applied in the centre 
that will break a beam of Riga fir 20 feet long, 10 inches 
deep, and 8 inches broad ; the above formula will become, 

4X8X10»X1051 
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= 14,013 lbs. breaking weight. 
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HaTing the breadth, the depth, and the weight as aboYe, 
to find the length : — 

r_ SxhXd * ' 

■" W 

Taking the same dimensions as before, we shall haye 
10 X 51 X 8d* 



14013 



= 240 inches, the length of the beam. 



« Under the like arcnmstances, we may find the breadth of 
the beam, of which we have the length, the depth, and the 
breaking weight. 

Example, — Suppose that we have a beam of Biga fir, 25 
feet long, supported at both ends, having a load to carry in 
the centre of 7 tons, and that we assume three times this 
load, or 21 tons, as the breaking weight; suppose, farther* 
that circumstances will not permit us to give the beam a 
greater depth than 14 inches, then we haye to find the 
breadth we shall haye to give the beam. We haye the 
following formula to find this breadth : — 

,_Z W 

4d«^ 

or the length multiplied by the breaking weight, and the 
product divided by 4 times the square of the depth multi- 
plied by the tabular constant Sf gives the breadth required; 
and with the above example we shall have the following in 
figures : — 

800x47040 or ^^[^^^^=15 inches very nearly. 



4 X 15* X 1051 945900 

Similarly, where we require the depth, having all the other 
ttqpressions given, we have the following :— 

LxW 

x6x5 



=M 
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or multiply the breaking weight by the length of the beam, 
divide the product by 4 times the breadth multiplied by the 
tabular constant, and extract the square root of the quotient 
for the depth of the be^m. 

Where the beam is fixed at one end and loaded at the 
other, we haye— 

^_ hxd^xS 
L 

the notations being as before; that is, &= the breadth, 
c2= the depth, X= the length, all in inches.; pr= the 
breaking weight in lbs., and S the tabular constant. 

Example. — Required, the breaking weight of a beam 10 
feet long, 8 inches broad, and 10 inches deep, for a beam of 
red pme, for which the constant of transverse strength 
is 1341. 

The formula becomes — 

8 X 10' X 1841 8 X 10' X 1841 _ 8 x 100 x 1841 _gg^^^^ 
10 ^ 120 120 

for breaking weight. 

All other notations remaining as above, required the 
depth for a beam^ec^ at one end and loaded at the other ; 
we shall have — 



=y 



WxL 
bxS 



or. 



y§M^^=:10 inches, the depth of the beam.' 
8 X 1341 ' ^ 

If we have the length, the depth, and the breaking 
weight, and we require the breadth for a beam fixed at one 
end and loaded at the other, we may take the following 
formula:— 
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d^xS 

or, with the above example, but where we require the 
breadth, instead of the depth, we shall have— 

120 X 8940 r XI. u A^i. 

-^75 — «— =8 inches, for the breadth. 

When the beam is supported at one end and loaded at 
the centre, we have — 

TTT 4tXhx(PxS 

w= 1 — 

where bzz the breadth, diz. the depth, Lzz the length, 
all in inches, TF= the breaking weight, and /S == the tabular 
constant. 

^2;a7npZe.— Required, the breaking weight of a beam of 
red pine, 8 feet long, 8 inches wide, and 10 inches deep, 
supported at one end and loaded at the centre. We shall 
have from the above— 

4x8x10 X1341 ^,„^,^ ^ ,. . , , 
Qg = 4470 lbs., breaking weight 

If, under the same conditions of supported at one end 
and loaded at the centre, we require the depth of the beam, 
we shall have — 



4x6x 



^='^^s 



or, 

96 X 4470 
i — 5 — rsTi =10 inches, the depth of the beatf% 

4 X o X lo41 

and £)T the hreadth, 

^ Lx^ 



'4xerxiS 



or, 
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96 X 4470 
4x100x1341 ^^ inchegy the breadth of the beam. 

In the above, it will be necessary to remember that a load 
muformly distributed over the length of a beam or girder 
is equivalent to half a load placed af the centre; thus 
the effects of 10 tons distributed over the length of the 
beam are taken as equivalent to 5 tous collected at the 
centre of such beam. 

When the girder is supported at both ends and loaded at 
any intermediate point, as at | or ^ of its length, we have 
the following formula for finding the breaking weight :*- 

Lxhxd'xS 



W= 



M 



where Z = the length, 5 = the breadth, and ii = the depth 
of the beam, all in inches, Tr= the breaking weight, 8"^ 
the tabular constant, and il!/=the multiple of the segments 
into which the length of the girder is divided. 

Example, — Required the breaking weight of a beam of 
Eiga fir, 15 feet long, 10 inches deep, 8 inches broad, 
loaded at 6 feet from one end. The constant is 1051, and 
if will be =9 X 6=108 x 72 in inches, and we shall have, 

180x8x100x1051^^3^^3 ^^^^ breaking weight, 
108x72 ^ ^ 

with the load at the given point. 

Where, in such a case as the above, we require the depth 
of the beam, we have the following formula :^- 



V Lxbx 
and similarly for the breadth. 






w 
3^ 
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DEFLECTION OF BEAMS. 

To ^d the deflection, in inches, of a beam supported at 
both ends and loaded at the centre, we have, 

d^'xbxE 

where D = deflection in inches, L =: the length, d z= the 
depth, h zzL the breadth of the beam, all in inches also, and 
E the tabular constant. 

Where the beam is supported at both ends, but the load 
luiiformly distributed, take flye>eighths of the above, or, 

L*xW 



^=* 



d*xbxE 



Table of Constanta, ^c. 



Deeoriptlon of 
Timber. 



EigaFir 

Ditto 

Mar Forest Fir... 

Larch 

Ditto 

Norway Spar . ... 
New England Fir 

Pitch Pine 

Red Pine 

English Oak 

Ditto 

Canadian Oak ... 

Dantzig Oak 

AdriatioOak 

Elm 

Beech 

Ash 

Teak 



ft 


Yalne of 8, 


Valne of 

BtOT 

deflectiun. 


Yalae of 

Ctat 

maxiniain 

tensile 


QQ^ 


BroaUiig 


Safe 


Weight. 


Load. 




strength. 


•788 


1061 


360 


247600 




•763 


1108 


369 


332200 


10707 


•696 


1144 


381 


161340 


9639 


•660 


1149 


383 


263200 


7362 


•666 


1127 


376 


263200 


7666 


•677 


1474 


491 


364400 


12180 


•668 


1102 


367 


647800 


9947 


•660 


1632 


644 


306400 


10416 


•657 


1341 


447 


460000 


10000 


•969 


1181 


393 


218400 


9836 


•934 


1672 


667 


362800 


10863 


•872 


1766 


688 


636200 


11428 


•766 


1467 


486 


297800 


7386 


•993 


1383 


461 


243600 


8808 


•663 


1018 


337 


174960 


6767 


•696 


1666 


618 


338400 


9912 


•760 


2026 


675 


411200 


17337 


•746 


2462 


820 


603600 


16666 



Weight 

of a 

^abio 

foot 



47 

46 

43^6 

36 

34-76 

36^ 

84-6 

41-6 

41-26 

60-6 

68-26 

646 

47-26 

62^ 

34^6 

43-6 

47-6 

46-9 



There exists as much difference in the strength of timber 
as there does in the strength of iron, and very much depends 
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on the way it has been treated, seasoned, &c. Loose knots 
are always a great defect. A beam with sound knots 
shonld always be fixed with the knots uppermost, and the 
same may be said of the natural camber of a beam. Where 
timber has been well and properly seasoned, and is in good 
condition, the heaviest is generally the strongest, the timbers 
compared being equally dry. 

The transyerse strength of a beam is as the breadth, 
multiplied by the square of the depth, and therefore every 
addition to the depth imparts a much greater addition to 
the strength than does any increase in the breadth of the 
beam ; and therefore, of beams with equal sectional areas, 
those haying the greatest depth will be best adapted to 
resist transverse strains. 

Thus, if we have 100 square inches of sectional area of 
which to avail ourselves with any proportions we may please 
as to breadth and depth, we can dispose of them as in the 
following manner :— 

10 X 10« = 1000 
20 X 6* = 500 
5 X 20« = 2000 

The following old but simple and useful geometrical rule 
gives the strongest rectangular section which can be cut out 
from a tree : — 

Let the sectional area of a tree be supposed a circle ; 
draw a diameter, and divide it into three equal parts ; from 
the two points of division within the circle draw two lines 
at right angles to the diameter to intersect the circum- 
ference (one on the right and the other on the left of the 
diameter ; join the points of intersection with the extremities 
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of the diameter. The rectangle thns obtained will be thn 
strongest that can be cut out of the tree. 

100 superficial feet make one square of fiooringi &o. 

120 deals are denominated 100. 

50 cnbic feet of timber make one load. 

600 superficial feet of inch boards make one load. 

200 „ „ 3 -inch planks make one load. 

800 „ ,, 2-inch „ ,, one load. 



400 



»> 



» 



» 



» 



l^-inch 



9) 



» 



» 



91 



one load. 



124 of twelre-feet boards go to one square of flooring. 

12} „ ,j edges shot, ditto ditto. 

13 „ „ wrought and laid folding, do. do. 

14 „ ,y ploughed and tongued, do. do. 
12 „ battens,wrought and laid folding, do. do. 
Battens are 7 inches in breadth, deals 9 inches, and 

planks 11 inches. 



ROOFING. 
Denominations and sizes of Slates. 



HftmeB. 



Qneens . 

Do. 
Prinoeases 

Dnchessee 
Do. 

Countesses 

Yisoonntesses . 

Ladies (large) . 
Do. (middling) 
Do. (small) . 

Imperials 

Patent 



Dbnflniioiifl. 


Inches. 


27 


X 


30 


33 


X 


36 


24 


X 


« 


24 


X 


12 


22 


X 


12 


20 


X 


10 


18 


X 


10 


16 


X 


10 


16 


X 


8 


14 


X 


8 


30 


X 


24 


30 


X 


24 



Weight per 
1000. 



... 
... 



Number or 

wei^tto 

one square 



T. 0. Q. LBS. 

3 6 

2 17 

2 2 

1 17 

1 13 

17 

12 



... 



Cwt 
7* 



123 
134 
181 



266 

... 
8 
8 



Price per 1000 

of 1900, or 

per Ton. 






Per Ton. 

£2 38. Od. 

2 3 

2 
Per 1000. 
6 17 
5 10 
4 10 

3 2 6 
2 10 
2 
1 2 6 
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Table of Weight of Oalvanised Sheet Iron for Boofcovering. 



SiMof 


No. of 


In parts 


Weight per 


Bqnarefeet 


Bhaeta. 


gauge. 


of an in. 


square ft 


per ton. 


ft ft 






lb. oz. 




6X6 


12 


i 


4 8 


497 


6X6 


14 




8 8 


640 


6X6 


16 


h 


2 8 


896 


6X6 


18 


x 


2 2 


1054 


6X6 


20 


9 


1 10 


1378 


6x6 


22 


A 


1 5 


1706 


6X6 


24 


^ 


1 1 


2108 


6X6 


26 


li» 


15 


2389 


6x6 


28 




12 


2986 


4 X 20 


80 


10 


8584 


4 X 20 


82 


^ 


9 


3982 



A Table showing the Selling Prieee of PlanL 

Obakbs. — For Wharyes, strong pillar cranes with base 
plate to build into stone, single and double purchase, strap, 
break, &c., large ones, with radiating motion, to lift 1 ton, 
£41 10s.; to lift 2 tons, £54; to lift 3 tons, £70; to 
lift 5 tons, £105 ; to lift 10 tons, £170: 

Crabs. — Double purchase, with strap break, 4 tons, 
£7 10s. ; 6 tons, £9 9s.; 12 tons, £15 15s. ; single pur- 
chase, 1 ton, £3 10s. ; 2 tons, £5 ; 4 tons, £7 ; breaks, 
25s. 6d. extra. 

Crane Chains of the best make. 

Per yard. Percwt 
j inch, proved and strained to U tons. Is. 8d 35s. 
i » „ » 8 J „ 2s. Od 28s. 

jg I, fj „ 9 „ OS. od. 22s. 

Circular Saw Table, 4 ft. by 2 ft., 24 in. saw, about £1G. 
Mortising machine with Tools, about £17. 



COST OF PLANT. 145 

Lifting Jagkb. — Cast frame, with wroaght screw and 
iron bosh, to lift 4 tons, 17 inches high, £2 10s. ; to lift 2 
tons, 15 inches high, £2 ; ditto in wood frame, to lift 2 
tons, 2 ft. 3 inches high, £5 ; to lift 6 tons, 2 ft. 7 inches 
high, £7 78. ; to Hffc 12 tons, 3 ft. high, £10 10s. 

Traversing Screw Jacks. — ^With double ratchet lever to 
main screw, to lift 10 tons, £11 ; to lift 15 tons, £14 14s.; 
to lift 20 tons, £16 16s.; to lift 25 tons, £18 18s. 

Grindstones. — With handle and foot treadle and spindle, 
iDonnted on friction roller, from £2 15s. to £3 lOs. ; the 
grindstone 12 x 2^, 2s. 3d. each ; Newcastle stones, 24 x 4, 
7s. ; 42 X 6, 30s. each. 

Ladders. — 12 rounds, 7d. per round ; 30 rounds, 8d. ; 45 
rounds, lOd. ; 60 rounds, lid. ; 80 rounds. Is. 5d. 

Barrows. — Excavators, 10s. 6d. ; ditto cleated and 
bolted, 18s.; Brickmakers, 25s.; iron wheels, 2s. 3d., 
wood ditto, 6s. 

Brick Carts, to hold 500 bricks, £16; builders* hand 
carts on springs, £10; Cast iron portable forge, £5 to 
£5 10s. ; stone trucks,' 3 tons, £30 ; Ume screens, 27s. to 
S5s. ; gravel sieves, 3s. 
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Cvbiccd Contents of a Square of Timber in Scantlings in 

Floors^ Partitions, ^c. 

The Timbers are taken at 12 inches apart, and an extra Joist 
allowed in a width of 1% ft. Plates, Heads, Sills, and 
Braces are not included. 



> 



Depthl 



THICKNESS OF JOISTS OB PARTITIONS. 



Ins. 



3 
8i 
3i 
3| 

4 

4i 
4i 
4} 

5 

5i 

bh 

6} 

6 

6i 

6i 

62 

7 

n 
n 

8 

8i 

81 

82 

9 

9i 
9} 
10 
lOi 
iOi 
lOi 
11 

Hi 

in* 
lis 



li Inch. 



ft. in. 



3 
3 
3 
8 

4 
4 
4 
4 
5 
5 
5 
5 
6 




3 
6 
9 

8 
6 
9 

8 
6 
9 




6 3 
6 6 



7 


9 



7 


3 


7 


6 


7 


9 


8 





8 


3 


8 


6 


8 


9 


9 





9 


3 


9 


G 


9 


9 


10 





10 


3 


10 


6 


10 


9 


11 





11 


8 


11 


C 


11 


9 


12 






U inch. 


2 inch. 


2i inch. 


91 inch. 


ft in. 


ft 


in. 


ft. 


in. 


ft in. 
4 8 


3 5 


3 


10 


4 


3 


3 8 


4 


2 


4 


7 


5 1 


4 


4 


6 


4 


11 


5 5 


4 3 


4 


8 


5 


3 


5 10 


4 7 


5 


1 


5 


8 


6 2 


4 10 


5 


5 


6 





6 7 


5 2 


5 


9 


6 


4 


7 


5 5 


6 


1 


6 


8 


7 5 


5 8 


6 


5 


7 


1 


7 9 


6 


6 


9 


' 7 


5 


8 2 


6 3 


7 





7 


9 


8 6 


6 6 


7 


4 


8 


1 


8 11 


6 10 


7 


8 


8 


6 


9 3 


7 1 


8 





8 


10 


9 8 


7 5 


8 


4 


9 


2 


10 1 


7 8 


8 


8 


9 


6 


10 5 


8 


9 





9 


11 


10 10 


8 3 


9 


4 


10 


3 


11 3 


8 7 


9 


8 


10 


7 


11 8 


8 10 


10 





11 





12 


9 1 


10 


3 


11 


4 


12 4 


9 4 


10 


7 


11 


8 


12 9 


9 8 


10 


11 


12 





13 2 


10 


11 


3 


12 


4 


13 7 


10 3 


11 


« 


12 


9 


13 11 


10 7 


11 


10 


13 


1 


14 3 


10 10 


12 


2 


13 


5 


14 7 


11 2 


12 


6 


13 


9 


15 


11 5 


12 


9 


U 


2 


15 5 


11 8 


13 


1 


14 


6 


15 10 


12 


13 


5 


14 


10 


16 3 


12 3 


13 


9 


15 


2 


16 8 


12 6 


14 


1 


15 


7 


17 


12 10 


14 


5 


16 





17 5 


13 1 


14 


9 


16 


4 


17 10 


13 5 


15 





16 


8 


18 3 


18 8 


15 


4 


17 





18 7 



2| inch. 8inch. 



ft in.1 ft in. 



5 
5 5 

5 If 

6 3 

6 8 

7 1 
7 6 

7 11 

8 4 

8 9 

9 2 
9 7 

10 
10 5 

10 10 
U 3 

11 9 



12 
12 
13 
13 



2 
7 

3 



13 10 

14 3 

14 8 

15 1 
15 6 

15 11 

16 4 

16 9 

17 2 

17 7 

18 8 
18 5 

18 10 

19 3 

19 8 

20 1 



5 5 

5 10 

6 3 
6 8 



J 

7 
8 
8 



2 

8 
1 
7 

9 

9 6 

9 11 

10 5 

10 10 

11 3 

11 8 

12 1 

12 7 

13 1 

13 6 

14 
14 5 

14 10 

15 3 

15 8 

16 2 
U 8 

17 1 

17 7 

18 
18 5 

18 11 

19 4 

19 9 

20 2 

20 7 

21 6 
21 7 



8| inch. 



ft in. 



5 8 

6 2 

6 7 

7 

7 6 

8 

8 6 

9 
9 5 
9 11 

10 5 

10 11 

11 4 

11 10 

12 4 

12 10 

13 5 

13 9 

14 2 

14 8 

15 1 

16 7 
16 1 



16 
17 



7 




17 6 

18 
18 6 

18 11 

19 5 

19 10 

20 4 

20 9 

21 S 

21 9 

22 2 
22 8 



CAEPENTET. 



Hints for the formation of Joints, and the Soantlings 

for yarions Beaiings. 

When the timber that can be obtained is not of suffi- 
cient length to stretch to the required bearing, it is neces- 
sary to joint the pieces together by bolts, straps, pins, &c., 
and the following instructions will give some of the me- 
thods to be employed. The operation is called scarfing. 

The figures A and B show the method to be employed 
in scarfing together the lengths of lintels, plates, and ties, 
the bolts, shown by dotted lines, are only necessary where 
it is necessary to obtain great strength, and in this, as in 
all cases, should be described to be of wrought iron, with 
proper heads, screws, nuts, washeri^ and plates. 




+ 



S" 



i 



The figures C D are usually employed for lengthening 
beams, bressunmiers, and the like* 





The length of the scarf should be drawn out according 
to the strain and size of the timber... It is usual, however, 
in fir, to make it four times the depth of the timber. The 
work should be very carefully done, as, if the joints are 
not precisely equal, there is an unequal strain on the parts 
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of the staff, prodacing results nearly as disastrous as that 
which the mason calls flash bedding. 

Wall plates are freqaently framed together at the angles 
to strengthen the constraction, or sometimes to receive the 
hip rafter, as shown in the annexed diagrams* 





A B is the mortise for the tenon cat for the hip rafter. 

The methods of cat^g the mortises and tenons to prin- 
cipal and hip rafters, when they are receired by the plates 
or tiesy are thus : 




^ 



"v» 



Zl 
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The strnts or braces to a king post of a roof are joggled 
into the king post, and their ends shonld be at right angles 
with the butt of the king. A strap is sometimes used to 
tighten the king post to the tie beam, bat a bolt is more 
commonly employed. 

G gives a section of the beam and king post, showing the 
method of tightening and wedging the strap. D the strap, 
E the doable wedge or key. 



ti 



-5 




The scantlings of fir joists for single flooring shonld be 
ab follows : 



Length in feet. 


Width in inches. 


Depth in inches. 


6 


2i 


5 


9 


2i 


7 


10 


2i 


7i 


12 


2* 


8 


14 


2i 


9 


18 


2i 


12 


20 


3 


12 
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The following is a diagram of a donble floor : — 




A A, the bridging joists ; B, the binding joists ; C C, 
the ceiling joists. The binding joists are the principal 
support of the floor, and go from wall to wall; the 
bridging joists are notched on to them, and carry the 
flooring boards npon them. 

In the double framed floor the binding joists, instead 
of going from wall to wall, are framed into large 
girders, as shown below in sketch at D, and as before, B 
are the binding joists, A the bridging joists, C the ceiling 
joists. 




The girders are the principal supports, and should be of 
the following scantlings. 
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» 






era 


of 10 ft. 


bearing 


should be 9 in 


. deep, 7 in. t 


99 


12 


>» 




99 


10 


99 


8 » 


n 


14 


» 




99 


11 


>» 


9 » 


n 


16 


»• 




99 


12 


» 


10 „ 


» 


18 


» 




99 


12 


99 


11 „ 


V 


20 


» 




99 


13 


99 


11 « 


99 


22 


» 




99 


14 


99 


12 „ 


» 


24 


n 




99 


15 


99 


12 „ 


J> 


26 


99 




99 


16 


99 


12 „ 


>» 


28 


99 




»9 


16 


99 


13 „ 


» 


30 


99 




99 


16 


99 


14 „ 
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When the bearing exceeds 24 feet it is difficult to pro- 
cure beams of sufficient depth. It is usual, therefore, to 
strengthen a less depth by one of the following contri- 
vances, which converts the beam itself into a piece of 
framework, or truss, and prevents it from sagging^ as it is 
called, or bending. 



TT 

li e 
II 



^ 



'*-'--''••'- 
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Binding joists of the length of — 

6 feet shonld he 6 inches deep, 4 inches wide. 



8 


n 


7 


99 


H 


99 


10 


19 


8 


9» 


5 


99 


12 


M 


9 


99 


8* 


99 


14 


91 


10 


99 


6 


99 


16 


99 


11 


99 


6i 


99 


18 


99 


12 


99 


7 


99 


20 


99 


13 


99 


7i 


99 



Ceiling joists of the length of— 

4 feet shonld be 2^ inches deep, 1^ inches wide. 
6 ,9 3^- „ H I, 

8 99 ^99 2 „ 

10 „ 8 „ 2 „ 

12 n 5i » 2J n 



mON CONSTRUCTION. 



Ihe most important application of iron to building pur- 
poses may be classed under two different heads, vertical 
supports and horizontal supports. 

In the first, we have pillars, columns, standards, &c. ; 
and in the second, we have girders, or beams, binders, 
lintels, &c. The constructiye value of these depends on the 
qualities of iron to resist crushing and tensile forces. 

A cylindrical form for vertical supports is one most 
conmionly adopted. Thus, it has equal transverse strength 
in all directions, is readily moulded, the least offensive to 
the eye, and presents no angles nor awkward projections. 
If the metal is to be employed economically, and the greatest 
stifiEhess obtained with the least material, the sectional 
diameter is increased by casting the column hollow ; if, on 
the other hand, it be desired to reduce its apparent size, the 
solid form is adopted. If transverse forces, to which the 
support wOl be exposed, act always in definite directions, an 
mcreased strength and stiffness may be obtained by giving 
tne section greater diameter or breadth in such direction, 
and proportionally reducing the diameter in the other direc- 
tion ; and if these forces act definitely in two or more direc- 
tions, increased width may similarly be given in such 
directions, without any total augmentation of metal. From 
these 'H>nsi derations we derive the four principal sectional 
forms for these members, as shown fig. 1, viz. : the solid 
and the hollow cylindrical, A and B ; the cruciform, G, and 
the double-flanged, D. The cruciform is adapted for cases 
m which the forces may be expected to act a^ right .angles 
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Fig.l. 






to each other in the directions a b and cd\ or practically 

this form may be substituted for the 
cylindrical if more convenient for ap- 
plying other parts of the construction, 
or otherwise preferable. The double- 
flanged, D, is especially designed for 
forces acting in one direction only, as 
e /, as when applied in corresponding 
pairs o{ standards to support a roof, &c. 
Fig. 2 shows another Fig. 2. 
section, combining a hol- 
low cylindrical column 
with feathers, ribs, or 
flanges projecting from 
it. Considerable strength 
is thus obtained, and the 
general appearance of the 
casting is agreeable to the 
'^eye. Infig.Sasimilarbut 
differently proportioned 
figure is presented; the 
feathers in this section 
are of slight projection, but very wide, 
80 that an octangular outUne is pre- 
sented. The projections or feathers are 
here to be regarded as expedients for 
producing lines in the elevation, rather 
than as aids to the rigidity of the column. 
The columns employed throughout the 
Exhibition building in Hyde Park, were similar in form to 
this section. Of the six sections here given, C and D are 
usually termed standards, in distinction from columns A B 
and E F. 




Fig. 8. 



« 
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The weight required to crash cast iron tried in the form 
of cabes of one inch, varies considerably, 26 tons being 
about the lowest, and 31 tons the highest. By some ex- 
periments, however, a weight of 64J tons per square inch 
of section has been fojmd necessary to crush particular 
samples of this metal.* The practical effect of weights 
acting vertically upon cast iron columns, standards, &c., in 
deflecting them laterally from the vertical form, has not 
been observed or recorded to an extent which admits of 
general deductions. To attain the maximum strength with 
a given quantity of metal, however, there are certain limits 
of the proportion of the diameter to the length and to the 
thickness of metal, the observance of which will in all, or 
nearly all, cases, secure cast iron vertical supports equal to 
any weight which can be practically put upon them. And 
although the rules we are about to give for determining 
these limits may have the appearance of empiricism, yet 
being derived from actual experience, they may daim equal 
validity with formulsd which are usually based upon reduc- 
tions from actual experiment, frequently depending for their 
correctness on an unwarranted comparison of small with 
great masses. For the purpose of facilitating the applica- 
tion of our rules to the several classes of buildings for sup- 
porting the loaded floors of which columns may be required, 
we recognise 4 classes, each admitting a different proportion 
of diameter to length. Glass I. comprehends the heaviest 
description of work, such as that to which columns are 
subject in factories where massive materials are wrought, 

* The most recent and elaborate experiments on Iron were 
those performed by the Boyal Commission, ''appointed to inquire 
into the application of iron to Railway Structures." The prin- 
cipal results of these experiments will be found in a quarto work, 
" Iron applied to Bailway Structures/' with twelve plates, pub- 
liflhed by Atohley and Go. 
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powerfiil machineT; erec- 
ted, aud ooncasaions have 
to b« provided for. For 
tluB dasB the limit of 
length is 10 times the dia- 
meter at the base. See 
ClaaBL.fig. i. In Class, 
n, are included build- 
ings where lighter fac- 
tory labonr is performed. 



and 



storehouses for 



heavy stores, Li this class 
the length shonld not 
exceed 13 times the base 
diameter. See Class 11, 
fig. 4. Class m. pro- 
Tides for Ughter stare- 
houses and manu&ctories , 
boildings for public resort, 
&c, and has a limit of 
length 15 times the dia- 
meter. See Class IIL, 
fig. 4, Class IV. includes 
dwelling houses, and all 
the less weighted stnic- 
tares, and admits a length 
of 20 times die base dia- 
meter. See Class W., 
fig. 4. The same rate of 
taper or diminution, viz., 
1 in 10, applies to aU 
these classes. Thethick- 
oesB of metal in Class L 
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may be from i to l-12th of the base diameter; in Class 
n. from l-12th to l-16th; in Class III. from l-16th to 
l-20th; and in Class IV. from l-20th to l-24th. Thus, 
by way of examples, let the initial base diameter be one 
foot ; Class I. columns will then not exceed 10 feet in 
length, according to circumstances, from 1 to 1^ inch metal. 
Glass n. will not exceed 12 feet in length, and may haye 
f to 1 inch metal. Class III. may be 15 feet in length, 
and from 6-lOths to } inch metal ; and Class lY. should 
not exceed 20 feet in length with a thickness from } to | of 
an inch* Special circumstances, howeyer, frequently affect 
the case, and must haye fall consideration before deciding 
on the dimensions. If an error be after all conmiitted let 
it be a safe one ; waste a few pence, or eyen pounds, in 
cast iron, rather than endanger an entire building, and risk 
destruction of Hfe. 

The following are the formulsa giyen by Eaton Hodgkin- 
Bon for solid and hollow cylindrical columns : — 

Solid cylinders of cast iron, with both ends rounded, and 
the length of the pillars being below thirty times their 
diameters, 

j[)«.7e 

W = U-9 j-j^ 

wnere W^z breaking weight in tons, Zzz length of column 
in feet, D =: diameter of column in inches. 

Solid cylinders of wrought irvn, with both ends rounded, 
and the length of the pillars being below thirty times their 
diameters, 

where W'=: breaking weight in tons, L ^ length of columns 
in feet, and 2)= diameter of column in inches. 
These two formula are commonly applied, the safe load 
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being taken at* J of the breaking load, wken th^ cokmms 
are firmly fixed. For irregular fixing, the safe load is 
taken at one-tenth of the breaking weight. 

Hollow nniform cylindrical pillars of cast iron, with both 
ends flat, and firmly fixed, 

W = 44-34 ^ ,77 

where W =: breaking weight, D = exterior diameter in 
inches, d ::= interior diameter in inches, and Zr= the length 
of the colnmn in feet. Safe load as above ; and it is also 
not unnsual to restrict the practical load to two tons per 
square inch of metal. 

Solid nniform cylindrical oolnmns of wrought iron, both 
ends flat and firmly fixed, the length being under thirty 
nmes the diameter, 

fF zz 133-75tl_- 

Jul 

where TF = breaking weight, JD = the diameter of the 
column in inches, and Z= the length of the column in feet. 
Safe load (9ne-quarter of breaking load. 



CAST-IKON GIRDERS. 
The formula for the strength of iron girders is, 

^_ a X d X C 

where Wzzthe breaking weight in the centre ; 

a:=the sectional area of the bottom flange in 

square inches ; 
e^rzthe depth of the girder in inches; 
Z^the length of span, or opening, in inches. 
«Dd (7:=the constant of breaking weight. 
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For girders generally the breaking weight is taken in 
tons, and corresponding with this, the constant of breaking 
weight in the centre for cast-iron girders is taken at 25> 
when cast after the pattern or model determined by Mr. 
Eaton Hodgkinson, in which the sectional area of the top 
flange is made equal to one-sixth of the area of the bottom 
flange. This proportion exactly between the two flanges is 
not commonly adopted, bat the form is so analogous that 
the constant 25 gi^en aboye is almost universally adopted. 

Eeferring now to a practical example, we will take a case 
of a girder for a span of 30 feet, or 360 inches. 'Ihe best 
and most economical proportion between the span and the 
depth of the beam is generally considered to be one- twelfth 
of the span ; the maximum working load of all descriptions, 
and uniformly distributed oyer the length of the beam, we 
shall take at } a ton per foot lineal of opening, equal to \ 
of a ton when the load is considered as collected at the cen- 
tre; we shall take 6 times the working load for the break- 
ing weight of cast iron, and 4x6= 1}, which, multiplied by 
the span of 30 feet, will giye 45 tons for W^ the breaking 
weight. We might, of course, at once take 50 as the con- 
stant, and apply it to the uniformly distributed load; but iz 
is so customary in practice to adopt the former plan of 
calcnlation, and it is always so unsafe to endeavour to carry 
a multitude of constants and methods for doing the same 
thing, that we shall make no further observations on the 
subject at present. 

We have now the span, the breaking weight, the depth 
of the girder, and the constant, and we next require the 
area of the bottom flange, which we shall obtain by means 
of the following formula : — 

Wx L _ W xL _ 

dx C"^' ^^ dx 26"^ 



160 0A6T-IB0N GIBDBBfl. 

in which a=the area of the bottom flange of the girder; 
/:=the length of span, or opening, in inches 
^=the depth of the beam in inches ; 
and Cor 2'5z:the constant adopted for cast-iron girden. 
The above formula, converted into figures for this ex- 
ample, will give, 

QQ api = 21*6 square inches of sectional area for the 

bottom flange. 

If we take the thickness of the bottom flange at 1 j inches 
we shall have 14-4, or, say, 14J inches for the width of the 
beam. 

There would be nothing "unpractical" in taking the 
thickness at 2 inches and the width of the beam at 1 1 inches, 
which would give us 22 square inches of sectional area for 
the bottom flange. 

The width is always optional, and must be determined 
more or less by the liability to flexure to which the beam is 
exposed, and the thickness of the bottom flange must neces* 
<uirily depend on the width of the beam; in the above, 
where we have taken 14i inches for the width of the beam, 
the width is one-half the depth. 

The width of the beam at the centre and the thickness of 
the flange, which, for cast-iron girders, must be the same 
throughout the length, are, of course, all important ; it is, 
however, necessary to remember that, at the bearings, the 
width of the flange may be advantageously reduced to two- 
thirds of the width in the centre of the beam. 

The depth at the bearings may also be made two-thirds 
of the depth at the centre, and generally the length of 
the bearing may also be two-thirds of the depth at the centre. 
In the example before us, therefore, the depth at the bear- 
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ingR will be 20 inches, and the length of bearing will also 
be 20 inches. 

As another example, to see how these general rules work, 
we will take a 40- feet opening, which yrill give ns 40 inches 
in depth ; the working load we shall take at | tons per 
foot run for each girder, or | ton per foot run for each 
girder with the load collected at centre of the beam, which, 
multiplied by 6 times the working load for the breaking 
weight of cast iron, giyes 2^ tons, and multiplied by 40, the 
span, will giye 90 tons ; then, 

_ Wx I 
^ ^ d X 25 
will become, 

_— =43*2 square inches of sectional area in 

40 X 25 ^ 

bottom flange. 

If we now put the thickness of the flange at 1| inches, 

we shall have width of the bottom flange = 24*7 at the 

centre of the beam, two-thirds of which, =z 16*46 inches, 

will be the width of the bottom flange at the bearings ; 

two-thirds of the depth of girder, 40 inches, = 26*6 = the 

depth of girder at the bearings, = also to the length of the 

bearings. 

In getting out the dimensions of cast-iron girders, we 
have always to remember that the greater the casting, the 
more liable we are to imperfections. 

As regards the sectional area of the top flange, we shall 
have merely to take one-sixth of the area of the bottom 
flange, where this proportion is adopted ; but in practice, it 
is more commonly made one-quarter ; where the girder is 
loaded on the top flange, take one-third of the sectional area 
of the bottom flange ; the top flange is made of the same 
breadth throughout. 

M 
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The thickness of the web is made a little less than that 
of the bottom flange at bottom, and somewhat less than that 
of the top flange at top. It might be made very mnch less 
than this, but for the defect likely to arise from unequal 
cooling in portions of unequal thickness in the same casting 
and in contact with each other. 

As already obserred, the transyerse strength of a cast- 
iron girder is calculated by the formula, 

W" ^ X c? X C 
I 

where ff'zzio breaking weight in tons, when the constant 

is taken in the same unit ; 
a=the sectional area of the bottom flange in square 

inches; 
d=:the depth of the girder in inches ; 
C=the constant, taken at 25 tons for cast-iron 
girders; 
and Z=:the length of the span or opening. 
In the example last given, for 40 feet i^aii, 40 inches 
depth, and 43*2 square inches of sectional area in the bot- 
tom flange, we shall have, 

43-2 X 40 X 25 ft^ . , ,. . , . 

--—— — == 90 tons breaking weight. 

480 o o 

We may now observe that, in any case where we have 
the breaking weight of a girder or model, we may deduct a 
constant for such pattern from the following formmla : — 



C = 



a X d 



where C7=the constant required, ?in tons, cwts., or lbs,, 
Tr=the breaking weight, ) as may be desirable. 
{=:the length of opening in inches ; 
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d=:the depth in incbes; 
and a=tihe sectional area of the top or bottom flange, 
accordingly as the constant C is intended to 
be applied ; that is to say, that the constant 
C is equal to 
the breaking weight x the length 
the sectional area x the depth ; 
Similarly we haye the following: — 

4 X a X rf 

where /S'^the breaking strain per square inch 1 in TosSi 
V ^zzthe breaking weight J cwts. or lbs- 

/=:the length in inches ; 
c?=the depth in inches ; 
a=the sectional area in square inches. 
S may be the strain per square inch, either in the top or 
bottom flange, or for the whole of the beam. 
Also, 

a X d 

the notations being as above. 

In getting out the design of any cast iron work, it is 
always yery requisite to study how the patterns will come 
out of the mould ; this is rendered easier by slightly and 
gradually reducing the thickness of that part of the pattern 
which is most deeply sunk in the loam, and also by round- 
ing all interior angles, and getting rid of all sharp comers. 

Cast Iron Cantilevers. — ^To find the area of the flange 
in sqaare inches to support a load at liie extremity or free 
end, y e have the following : — 

6 xc2 
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If the load is uniformly dtstributedy then, 

Wxl 



azz 



12xrf 



For warehouses designed only to hold the lighter descrip- 
tbns of goods, or for pnbUc buildings generally, where ft 
number of people may accumulate, 1} cwt. per square foot 
of flooring is sufficient to provide for, including the weight 
of materials. 

For warehouses calculated to hold heavy goods, 2\ cwts. 
per square foot of flooring will have to be provided for. 

Wbought Iron Girders. — ^The sectional area of the bot- 
tom fliange of wrought iron girders may be calculated from 
the following formula, which is the same as that for cast 
iron, with the exception that we shall use a different constant. 

a = 



74-4 X d 



wliere azzsectional area in square inches of bottom flange; 

Zzzthe length of span or opening in inches ; 

cZ=the depth of the girder in inches ; 

^:=the breaking weight in tons. 
On the subject of wrought iron girders applied to public 
Knildiugs and factories, Dr. Fairbaim has observed, "Another 
feature in the use of this material is the scope which it gives 
of an extension of space to any distance commensurate with 
the convenience of the establishment, or the taste of the 
architect or engineer. Most of the improved cotton mills 
are from 60 to 65 feet in width, with two or three rows of 
columns, at distances of 15 to 16 feet across the mill, and 
tirom 9 to 10 feet in the direction of its length. These 
colamns present serious obstructions to the convenient 
arangement and free working of the machinery ; but they 
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cannot well be aroided where east iron columns are used. 
By the employment of wrought iron they quickly yanish, bs 
one row of columns in the middle, with only two beams in 
width, not only meets the objection, but removes all doubts 
as to the security of the structure. 

In these constructions, howeyer, it must be borne in mind, 
that an increase of space is attended with considerable in- 
crease of expense, not only as regards the increased weight 
of the girders, but also as relates to the depth of the flooring, 
which amounts to a waste of height in the building. When, 
however, this is not the most important consideration, fire- 
proof mills may be built, upwards of 60 feet in width, with- 
out the introduction of a single column, or any obstruction 
whatever. 

In large public buildings this may be effected with the 
greatest facility, and the beams constructed so as to carry 
some four tons to the square yard. 

In a building, however, with a central column, and with 
30 feet bearings, we may make the beams 22 inches deep^ 
(one-sixteenth of the span) five-sixteenths inch thick, and 
angle iron three-eighths inch thick, riveted on both sides 
at the- bottom of the plate, and angle iron } inch thick at 
the top, the width over the top being 7^ inches, and the 
bottom 5 J inches. 

The breaking weight of such a beam, taking the constant 
at 75, would be as follows : — 

or, 

^^ ^qL^ ^^ = 27-5 tons at the centre of tho girder, of 
ooO 

55 tons uniformly distributed over the surface. 
And, 
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Wx I 



a=: 



76 xd 
will become, 

— -T-ii—-- = 6 square inches of sectional area in bottom 

By the formnla, 

5= ^^^ 



4 X a X ^ 

we haye, 

27*5 X 360 

-5 — 3^ — — - = 18-75 tons the breaking strain per sqnare 

4x6x22 ° ri 

inch, which is one-fonrth of the constant 75. 

This quantity of 18*75 tons per square inch, certainly 
appears but a small strain to destroy wrought iron girders 
well built and of good materials. Much depends on the 
design of the details, as coyers, angle irons, butt plates, and 
coyering angle irons, &c. 

Wrought iron girders of eyen larger dimensions than the 
aboye are now being rolled by the iron masters in one piece ; 
on these the breaking strain per square inch should not be 
less than 20 tons, which would giye us a constants: 80 tons. 
They would of course be more costly, but this ought to be 
more than compensated for in the diminished quantity of 
material. 

If, instead of paying for wrought iron girders by the tan, 
we were to pay for them by their strength, it does not 
appear impossible that we should obtain yery different 
materials to those at present supplied. We are disposed to 
think this remark applies more particularly to girders of 
moderate dimensions ; for the large plate girders used for 
beayy bridges, we are always more or less under restriction, 
on account of the riyeting work. ^ V 
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Bridge Plate Girders. — The large dimensions which 
these obtain, render a larger amount of calctilations requisite 
than for flooring girders, or for those of small dimensions. 

To find the sectional area in the centre, for either flange 
of a wrought iron plate girder supported at both ends, and 
to carry a load collected at the centre : 

Divide by 2 the assumed uniformly distributed load, in- 
cluding an assumed weight for the structure, and for this 
weight in ton^ put W; then take either of the following 
formuliie: — 

74-4 rf 
or, 

a ^ 



4: X 8 X d 
in which, TT^breaking weight in tons at centre; 

/=the length in feet V ^ .r . u • • u 

. , , . - J or ooth taken m mches. 
a=the depth m feet 

74*4= the constant; 

d=the safe strain per square inch of metal, 
and a=the sectional area in square inches. 
For the bottom flange this area is exclusiye of the rivets. 
To find the area in square inches for the flanges at any 
point of their length, the girder being, as before, sup- 
ported at both ends, we have, 

2 X 8 X d 
in which a =: the sectional area in square inches, exdusiye 

of rivets for bottom flange ; 
JV'zz^e weight in tons at the centre ; 
xz^the length in feet from the nearest point of 

support ; 
€?=the depth of the girder in feet ; 
«=:the safe resistance in tons per sq. in. of metal. 
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To find the area of the web, we have the following 
formula: — 

a z= 

25 

in which fF=:load at centre in tons ; 

aizthe sectional area in square inches ; 
and d=the safe shearing resistance in tons per square 
inch of metal.* 

Experimental Strength of Plate InoN.^-The experi- 
ments of Mr. David fijrkaldj'l' proye how yery much the 
strength of iron yaries, as may be observed from the table of 
breaking strains on p. 108. 

Of riveted iron girders, it may be observed generally, 
that the holes drilled for the rivets are of course so much 
material, the strength of which is abstracted from the bot- 
tom flange, under tension, which is not the case in the top 
flange, under compression. 

The strength of wrought iron girders depends not only 
on the strength of the material, but on the workmanship, 
and on the practical skill with which the details of angle 
irons, butt plates, T irons, covers, and covering angle irons, 
are designed. 

When the sectional area of the top is made otherwise 
equal to that of the bottom flange, it is often increased by 
the addition Of strong angle irons, riveted underneath, 
along the exterior edges of the flange. 

* For a very extensive set of rales for wxoagrht ixon gizden 
generally, see Mr. Campin's ** Engineer's Pocket Bemembzanoer." 

f BesnltB of an experimental inqnizy into the comparative 
tensile strength and other properties of various kind* ol wrought 
iron and sted, by David Kizkaldy. 
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SEWERS. 



A WELL-proportioned egg-shaped sewer is obtained by the 
following proportions : — 

Assume the diameter, and describe the carres with th^ 
following radii : — 

Constant 

Tabular 

MoltipUeTa. 

Major axis, or depth of sewer =; diameter x 1*5833 
Eadius at the crown of the arch=diameterx 0*4166 
Badins of upper-side arch =: diameter x 0*8338 

Badius of lower-side arch zz diameter x 1*3611 

Badins of invert = diameter x 0*3055 

The centres from which the curves are described are, of 
course, in the major aids for the crown of the arch and for 
the invert ; and for the side arches, the centres are on the 
diameter, or the diameter produced. 

The egg-shaped sewer contains the least quantity of 
material, and is also the strongest, and is particularly 
applicable to slippery soils. 

All junctions and all changes of direction should be 
curvilinear, no right angles being on any account permis- 
sible, and the greater the radius of curve the better ; the 
radius of curvature should never be less than 10 feet. 

In all drains running into sewers, the junction should be 
considerably above the invert. Careful attention is required 
to the subject of ventilation, particularly in case of any 
great difference of level, as otherwise the atmosphere of a 
higher district will be poisoned by the foul air from the 
lower levels. 
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SETTING-UP A NOTCHED-BOAED OVEEFALL, 

When, to ascertain correctly the quantities of water passing 
down a stream at different periods of the year, it is con- 
sidered necessary to set up a notched-board overfall, some 
Attention is required as to the manner in which it is done, 
more particularly with a stream of perhaps 8 or 10 feet in 
width. 

It should be set up at right angles across the stream. 
The centre of the notch should coincide with the centre oi 
the current, and the board should be of sufficient length 
that the sides may be well buried into the banks of the 
stream, and of such depth that the lower edge may be sunk 
down into the bed of the water-course. 

It is desirable to look for a run of the stream where the 
banks are straight and tolerably even, as also the bed of the 
stream itself; and if there be a spot where the banks widen 
out, 80 as to form a kind of basin, then such spot should be 
selected, if there be nothing particular to prevent it. 

The notched board should consist of 2 or S-inch plank- 
ing, according to the width of the stream, carefally jointed 
and caulked, if necessary, to prevent any water leaking 
through. When of any length, it will require strong 
framing to prevent its bending under the weight of water 
accumulated behind it. 

In iMs boarding a deep notch should be carefully cut, 
and the dimensions carefully ascertained; there should 
always be a certain number of whole feet, and without any 
fractions of feet. 

The length of the notch should be of such proportions 
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that the oyerfall may constitijte a complete bar across the 
stream, but not so small as to wire-draw the current. 

The edges of the notch are to be carefully bevelled off at 
an angle of 45 degrees, and on the sides as well as along 
the sill. 

At ihe back of the acute angle, along the sill and vertical 
sides, should be fastened a plate of iron, with edges coin- 
ciding with the bevelled sides of the notch, and so that the 
whole notch may be smooth and sharp. The particular 
object of applying the metal plate is to keep the edges of 
the notch clean and sharp for almost any length of time. 
If this precaution is neglected, it will be found that, after 
the winter and spring frosts and floods, the edges of the 
miprotected timber become so ragged and irregular as to 
interfere with the due contraction of the liquid vein, more 
particularly with low heads. 

The depth of the whole of the planking must be sufficient 
to reach to the top of the banks, iinless they hapipen to be 
very high, and down into the bed of the stream for the 
depth of a foot or more, according to the soundness of the 
earth, as clay, or loam, or gravel and sand : it is necessary 
to prevent leakage. 

It takes some little trouble and requires some attention 
to get the notched board completely fixed across the stream. 
The overfall board having been constructed, and ready to 
be got in, narrow trenches are cut down the banks of the 
stream and across the bed to receive it. It iidll generally, 
however, be found advisable to have a small mound of clay 
or stiff loamy earth, tempered and worked, and ready at 
hand, before attempting to fix the dam in its place ; so that 
immediately it is done the earth may be thrown in and 
worked down, in the fashion of puddle, before the stream 
dammed back has time to overflow the notch. 
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A rough kind of timber apron should also be in readiness 
to be fixed in the bed of the stream in front of and below 
the oyerfally to receive the fall of water as it flows over the 
notch. 

If this last precaution is neglected, the fall of water will 
tear up the bed of the stream and undermine the oyerfall, 
as soon as the first rains come on. 

With regard to the level at which the sill of the netch 
must be fixed, the higher this is placed the better will still 
water be obtained to measure the heads from ; but there 
are one or two conditions to be examined in reference to 
this subject. Where the stream runs along between steep 
banks, the sill of the overfall may be Kused to a consider- 
able hdght above the natural level of the surface of the 
water ; but^in meadow land, where the banks are compara- 
tively shallow, if the sill is raised too high, the first heavy 
rains would cause the water to overflow the banks above 
the overfall. The level of the sill must therefore be estab- 
lished accordingly, and it is desirable in doing so to attend 
to the level of any road that may cross the stream at a 
little distance above the overfall. On the other hand, it is 
very requisite that the sill be sufficiently raised to prevent 
its being easily submerged, or drowned, by any increase of 
water in the stream. 

A few feet above the overfall, a square post must be 
driven into the bed of the watercourse, and in the centre of 
the current. This may be done before the overfall is got 
into its place ; and immediately this is done and the level 
of the sill settled, a sharp, stiff feather-edged rule, some 
2 feet long, divided into tenths and hundredths of a foot, 
should be securely nailed to the post, with the zero exactly 
level with the edge of the sill of the overfall. This must 
be done with the assistance of the spirit-level. The divi- 
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nons on the rule should be distinctly marked, in order that 
they may be easHy read off from the banks of the stream. 

By means of this rule, the beads of the water passing 
over the overfall are read off, minus, however, any head 
that may be due to the velocity of the stream in approach- 
ing the weir, and which must be taken into account, more 
particularly in rainy weather, when generally this velocity 
becomes considerable. 

Where there are several of these overfalls to be gauged 
many times in the course of a day, it will be observed that 
every means must be taken to facilitate the reading off, and 
so that the calculations may be readily effected day by day. 

In the tabular forms prepared for the purpose, remarks 
should always be made on the state of the weather. 

The depths of water on the head of the post being mea- 
sured, the formula for ascertadning the quantity of water 
flowing over is as follows : — 

Q=4t8VSxCxa^hj 

in which Q=:the quantity in cubic feet discharged per 

minute; 
a=the area in feet, or the length multiplied by 
A^the height in feet of the fall, or the difference 
of level between the edge of the sill and 
still water ; 
and 4c] 8 a constant, to be multiplied by a coefficient, 
which varies under a great majay circum- 
stances, as will be seen from the following 
table:— 



EXPERIMENTS 



ON THE KBNNET AND AVON CANAL. 

Table showing the variations in the coefficient for different 
heads of water in overfalls^ the head being measured to 
still water. 

DeBcription of Overfalls. ^^esl 

1^^ ^ t Thin plate 3 feet long Itod 



No. 2. 



Kaa. 



Na4. 



Ho. 5. 



Ko.6. 



No. 7. 



Na8. 



n 

n 
f» 



10 



n 
n 



..... ••• 



Plank 2 inches thick, with 
notch 3 feet long 









» 



Plank 2 inches thick, with 
notch 6 feet long 












/Flank 2 inches thick, with 
notch 10 feet long 



n 



n 



99 

it 



/Plank 2 inches thick, with 
' notch 10 ft. long with wings 



( 



M 



)9 



M 



3 

1 
3 
6 



1 
8 
6 

1 
8 
6 
9 

1 
3 
6 
9 

1 
4 



M 
99 



6 

3 
6 
9 






^Overfall with crest : 
3 feet wide sloping 1 in 12, 

3 feet long, like a weir 1 

8 

6 



9f 






99 



/Overfall with crest : 
8 feet wide sloping 1 in 18» 

8 feet long, like a weir 1 

8 
6 



99 



n 



99 



... .* 



ft 



Na9. I 



The same sloping 1 in 18, 8 
ieetwide and 10 feet long 



8 
6 
10 

3 
6 
9 
14 

8 
6 
9 
12 

2 
5 



8 
6 
9 



8 

6 
9 

4 
8 



Go^ffl- 
oient 0. 

•440 

•402 

•601 
•436 
•370 



•842 
•384 
•406 

•369 
•396 
•892 
•368 



•846 
•397 
•374 
•336 

•476 
•442 



•342 
•828 
•311 



•362 
•346 
•332 

•328 
•860 



481-8 
XC. 

211-99 

198*68 

241-38 
209*68 
178-26 

164-77 
18601 
196-61 

172-96 
190-79 

188-86 
172-48 



166-70 
191-47 
18019 
161-88 

229*34 
21296 



164-77 
168-03 
149-84 



174-41 
166-22 
169-96 

168-08 
168-68 
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t Overfall with level crest : 

Xn in J ^ feet wide and 6 feet long ... I „ 3 -805 146*95 

I f, » n ... 3„6 -311 14984 

I H H ff ... 6 „ 9 '818 158-21 

! Overfall 6 feet long : 

crest level 8 feet broad 8 „ 7 -880 158*99 

„ „ „ 7 „ 12 810 149*36 

I Overfall 10 feet long : 

crest level 8 feet broad 1„5 '806 147*42 

» » „ 5 „ 8 -827 157*55 

„ „ „ 8 „ 10 -818 150*80 

When the water approaches the weir with any degree of 
appreciable velocity, so that the surface is no longer still 
water, bnt in fact a current, it will be necessary to ascertain 
the head due to the velocity, and add the head thus found 
to the measured head or depth of water at the spot above 
mentioned. 

This occurs so often in gauging streams, when there is 
any considerable addition to the body of the stream, that it 
requires te be attended to. 

The formula then becomes — 

Q= 481-8 X G X a^JT+h^ 

where Q=:quantity in cubic feet discharged per minute ; 
a=the area ; 
Azzthe measured head; 

A'=:the head due to the velocity of the approaching 
current ; 
and 481*8 the constant, to be multiplied by a coefficient, 
as above. 

Thb Bain Gauge and Glass. — With a given diameter 
of rain gauge, and a given depth of rain to find the weight 
of the rain water, we have the following formula : — 

D* X -7854 X -R X -577 
in which D=:the diameter in inches ; 

Ezzihe depth of rain in inches ; 
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And 0*7854 and 0'57-7 are oongtants. 
With a given diameter of cylindrical glass, te find the 
depth that shall hold a giyen weight of water, we may take 
the following :— 

JV 

I^x -4532 
in which ^= weight of water in ounces, avoirdupois; 
and jD=the diameter of the glass in inches. 

Flow op Water through long Pipes. — For general 
conditions in reference to water-pipes, the following formula 
may be used : — 

Fz= 39-49 VDXjff^ 

in which F=the velocity in feet per minute; 
Z)=:the diameter of the pipe in feet ; 
and jB'sthe fall in feet per mile ; 
and by, 

Q=FxZ)»x -7854 
in which Q=the quantity in cubic feet per minute • 
Fzirthe velocity, as above ; 
D=the diameter of pipe, as above. 
This formula agrees very nearly with the following :— 

in which F=ivelocity in feet per second ; 

-ftzdihe mean hydraulic depth, which is equal to 

one-half of the radius of the pipe ; 
&zthe inclination of the pipe, or the height of 
fall divided by the length. 
Under the most favourable circumstances of straight 
pipes, &c., we may use the following : 

in which F= velocity in feet per minute; 
i>=: diameter of pipe in feet; 
JZzzthe fall in feet per mile. ' 

N 



QUANTITIES AND ESTIMATING. 



The practice for taking out quantities differs in the 
various parts of the British Islands* In London and the 
other large towns, by the rules of the various Institutes 
and Architectural Societies, An architect is forbidden to 
take out the quantities for bis own work, — a very wise and 
necessary rulei, because, if an architect is to be an impartial 
umpire between his employer and the contractor, it is cer- 
tainly better that he should have no interest in the quantity 
of materials used, or iflieir quality ; also, although the price 
of taking out the .quimtities is an ** indirect tax '* on the 
price of the work, it is usual for the contractor to add 
the amount to the contract sum, and pay whoever has 
taken out the quantities, out of the sum received from his 
first instalment, certified to be doe to him. • 

Now, as the architect has to give this certificate — and it 
is upon the production of this certificate that the contractor 
is paid — ^he (the architect) is descending at the first stage 
of the work from his neutral ground, and certifjdng for 
money that he will put in his own pocket in an indirect 
manner. 

Other unpleasant, And indeed invidious, occurrences are 
also possible. The contractor is constantly finding out 
that '' there is not so much filleting in the quantities as 
4he building requires,*' or some other matter. Naturally, 
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if he is a man of basiness of the asual type, he does not 
mention the (to him) gratifying fact that many items are 
taken '^ fall/' that is to say, he is to be paid for a larger 
quantity of several kinds of articles, or quantities of work« 
manship than he will be required to use. 

If an architect can steer through all these difficulties, 
and feel that he has done equal justice to all parties, he 
may then perhaps defy the Institute and all its rules, — but 
he had much better not. 

In the small towns it is still the very general practice 
for the architect to take out his own quantities, — and 
perhaps it may be done there with greater impunity, as, 
society being in a smaller circle, there are greater safe- 
guards against corruption on the one hand, and too sharp 
practice on the other. 

In France, Belgium, Germany, and also, I think Italy, 
the architect is expected to take out his own quantities ; 
but there he does it without an extra charge, and the 
quantity sheet is used as a specification. 

The continental practice is for the architect to put his 
own prices upon his quantities and giye his employer an 
estimate of the cost from them ; these are furnished to the 
builder, or competing builders, and they send in their 
tenders as being the same, or so much per cent, below or 
above the amount given in by the architect. 

As wherever the decimal system of weights and measures 
is used, all calculations are rendered much more facile 
than with our lumbering method of measuring every ma- 
terial in a different way, and every district having a 
different method of measuring every material, the work 
thrown upon the architect is not so arduous as it appears 
at first sight. 

To return to our English system of estimation by quan- 



180 QUAimrzES unh bstivatino. 

titles. The reader is referred to the article on '' Bnles 
for the Measnrement of Work,'* in which the usual 
method of procedure is fully laid down, in an exhaustive 

manner, and detailed for the separate trades. 

Professor Donaldson, in his work on Specifications, lays 
down some extremely yaluahle rules for obtaining an ap- 
proximate idea of the cost of a building ; and, as they will 
be apropos in this place, I shall lay his experience under 
contribution, slightly altering them to that which has 
occurred to myself in my own practice. 

'' Measure from the bottom of the brick or stone footings 
of the walls to half way up the roof, and this will give the 
dimension of the height. 

'' This . should be multiplied by the superficial area 
including all the walls. 

'< The cubical contents so produced are multiplied by 
the sum per foot cube, which it is supposed would be^ pro 
per for the class of building to be estimated. 

''(Add also for the chimneys or other special work, which 
cannot be fairly cubed with the rest of the building)." 

" The amount will be the probable cost, exclusive of the 
fittings, which will of course vary according to the taste 
and requirements of the occupier.** 

A third-rate dwelling house in London,) r^ *o f*^ ' a 

or Country Lodge • • ) * ' 

A second-rate „ „ 7d. ,, 

A first-rate „ „ Sd.tolld. „ 

(according to the construction and method of finishing). 

A nobleman's house, or club house, with\ 

stone elevation, and first-class inter- 1 Is. to 1b. 3d. „ 
|ial finishings * • • j 
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'' The aboye are calculated for town houses, but for conn- 
try houses, the distance from a railway station, the distance 
of walling materials, and other causes, will make additions 
or deductions to the above prices. 

" An average price for the usual kind of parsonage house, 
including offices, will be 6d. per foot. 

'* Domestic offices and stables may be taken separately at 
4d. to 5d. per foot, according to their style of finishing. 

''Workhouses, hospitals, warehouses, and such like 
buildings, haying large internal spaces, and few diyisions, 
and with architecture of a simple and substantial charac- 
ter, may be taken at 4d. to 6d. per foot cube. 

'' Lunatic asylums, and prisons requiring more special 
provisions and greater subdivisions, would be somewhat 
more expensive than the last-named class. 

'' Simple meeting halls, and large rooms for iftssemblies, 
may be taken at from 5d. to 6d. per foot cube, but an 
additional sum must be added if one part is more orna- 
mental than another, so as to form ' the fa9ade.* " 

A simple village church may be taken at from 5d. to 6d. 
adding for the chancel fittings ; or the cost may be calcu- 
lated very nearly, in most cases, by taking the sitting 
accommodation at from £5 to £6 each person, which will 
include a moderate chancel, with extra for the fittings in 
the chanceL 

Church towers must be taken separately, and if above 
12 feet square, and with stone spire, may be taken at about 
£10 per foot in height, up to 80 feet, beyond that, as the 
tower will increase in diameter and probable costliness of 
finish, a proportionate amount must be calculated for every 
foot in height, bearing in mind that the greater the height 
the more expensive is every operation, construction, work* 
ing, setting, scaffolding, &c. 



MEMORANDA OF QUANTITIES AND METHODS OF 
VALUATION AND MEASURING VARIOUS 
ARTIFICERS* WORKS. 



EXCAVATOR AND DIGGEB. 

In taking the digging of foandations, allow abont six 
inches on each side for room to work in, except when the 
footings are yery deep, in which case allow nine inches on 
each side ; where concrete is used, measure only the net 
width of the concrete foundation. 

Reduce the whole dimensions when taken to the yard cube 
of 27 feet on one single load, and two cubic yards equal one 
double load. Also state whether for digging, wheeling, 
and spreading or throwing away, or carting to a distance. 

In loose ground, a man will throw up about ten cubic 
yards per day, but in hard, or gravelly soil, where picking 
is necessary, from four to six yards, according to the 
hardness of the ground. 

Wheeling is estimated at the run of twenty yards. A 
gang of three men, two for filling and one for wheeling, 
will remove about thirty yards a day to this distance, and 
the labour of removing earth may be calculated according 
to distance, allowing three men to the first run, and an 
additional man to every thirty yards of distance. 

The following are the average rates of the alteration in 
bulk of various soils when excavated and carried into 
embankment. 

Claya — About one-tenth of original bulk in excavation. 
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(?rat;628— About one*twelfth of original bnlk in exca^^ 
ration. 

Sand — Abont the same bulk. 

Chalk — A slight increase, in proportion to the size of 
the fragments, and their hardness. 

Eock — Increases from about one-half of the original 
bulk, according to the size of the fragments. 



SIZE AND WEIOHT OF VARIOUS- 8UBSTAKOE0i 



each 



Stock bricks 

Paving do. 

Dutch clinkers 

12 inch paving tiles 

10 inch do. 

Pan tiles 

Plain tiles 

Pantile laths, per 10 ft. 

bundle 
Do. do. 12 ft. 

(A bandle oontains U lathiiy 

Plain tile laths, per bund. 

(Thirty bundlet of latbi nudce a load.)' 






» 





BitMulth. 


ThickneM. 


n. IK. 


FT. IK. 


n. u; 


8t 


ii 


2i 


9 


a ^ 


a ij 


6J 


3 


H 


llj 


llJ 


H 


9i 


94 


1 


1 H 


9^ 


Oi 


lOi 


6^ 


OJ 


120 


(y lit 


1 


144 


n 


1 


500 


0> 1 


OJ 



Weight 

LB& 0&' 



5 

4 
1 



0* 



8 



13 

8 9 

5 4 

2 5 

4 6 

5 

3 



BBICKLATER, 

A rod of brickwork measures l&ft. 6in. by 16ft. 6in., or 
272ft. 3in. superficial, 1^ brick thick, which is the standard 
thickness, or 306 cubic feet, or llJ cubic yards. 

A set of dimensions brought to oue thickness of 1^ 
brick work, is called reduced, 

A rod of brickwork laid four courses to a foot in height, 
requires 4353 stock bricks. 

* These weights are taken supposing the artides to be diy— not 
dried, bat in their normal state or average condition. 
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Ditto, laid to 11} inch gauge, requires 4533 stock 
bricks. 

A foot of reduced brickwork requires 16 bricks. 

The usual allowance for a rod of brickwork in a building, 
is 4300 stocks, as there are always some deductions in 
timber, flues, &c, but this allows for no waste. 

5370 stocks, in a rod laid dry. 

4900, in walls and circular cesspools. 

A rod of brickwork laid four courses to gauge 12 inches, 
contains 235 feet cube of bricks, and 71 feet cube of 
mortar, and the average weight is about fifteen tons. 

In a rod of brickwork there are H cubic yards of chalk 
lime, and three loads of sand, or one yard of stone lime, 
and B^ loads of sand, or 36 bushels of cement, and 36 
bushels of sharp sand. 

A cubic yard of mortar requires nine bushels of lime and 
one load of sand. 

The proportion of mortar and cement when made up to 
their mixed state, is as two to three. 

Facing requires 7 bricks per foot superficial. 

Gauged arches 10 ditto ditto 

Bricknoggmg per yard superficial, requires 30 bricks on 
edge, or 45 laid flat. 



PAVING. 

Btock bricks, laid flat, per yard, 36 required. 

Ditto on edge „ 52 „ 

Paving bricks, laid flat ,^ 36 

Ditto on edge „ 82 

Dutch clinkers „ 140 

12-inch paving tiles, laid flat 9 

10-inch n i, 13 



n 

n 
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slater's work. 

Slating is measnred superficial I7, and charged per 
square of 100 feet. 

In measuring, allow for the eaves whatever the bottom 
course measures, and for the hips and valleys measure their 
length by 12 inches, viz., 6 inches on each side. Measure 
also the length of all angles, as chimneys, dormers, &c., 
by six inches wide, as a fair allowance for cutting and 
waste. 

For circular slating (as to the apse of a chm*ch) allow 
one-third extra. 



TABLE OF MATERIAL AND LABOUR. 



AVERAGE SIZE OF SLATES. 
VI. nr. IT. nr. 

Double 1 1x0 6 

Ladies 1 3x0 8 

Countesses 1 8x0 10 

Duchesses 2 0x1 



Imperials 2 6x2 
Rags&QueensS 0x2 
Westmoreland, ▼**«» lize* 



OS 



Hi 



nr. 



7 

10 
11 






III 



^ 



2i 

n 
10 

A ton 

will 

cover 

2i 



z-^a 



n 
2 

8 



r 



480 
280 
160 
127 



Naili In one 14. 

IS 



Sf? 



480 
280 
320 
254 



LBS. 



5 
3 

2* 



TILING. 

Pantiles per square, 12-inch gauge, 150 required. 
,9 » 11 » 164 „ 

10 ^ „ 180 „ 

A square of pantiling requires one bundle of laths, and 
14 hundred of 6d. nails. 
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Plain tiles per square, 4-inch gange, 600 required. 

H » 700 „ 

„ „ 3 „ 800 „ 

„ „ laid flat 210 „ 

A square of plain tiling requires one bundle of laths 
and nails, one peck of tile pins, and three hods of mortar. 



oarfentbr's akd joiner's work. 

Boofs, floors, partitions, &c., may be measured by two 
methods^ one by taking the superficial contents at per 
square of 100 feet for labour and nails, and afterwards 
taking the cube contents of the timber without labour ; or 
by measuring only the cube contents of the timber, as 
cube fir and labour, framed, &c. The latter method is 
preferable in most instances, and should be taken as 
follows : — 

Cube fir, or oak, in ground joists, bonds, lintels, plates, 
&c., labour and nails included. 

Ditto, framed in roofs, partitions, naked floors, &c.y 
labour and nails included. 

Ditto, ditto, truss framed, ditto. 

Ditto, ditto, wrought and framed, ditto. 

Ditto, ditto, wrought, framed, and rebated, ditto. 

Ditto, wrought, framed, rebated, and beaded, ditto. 

Ditto, in door cases. 

Take the extreme dimensions of all timber. The 
openings for chimneys, &c., should not be deducted, as the 
trouble of trimming is fully equal to running the timbers 
through. Herring bone strutting, per foot run extra. 

Furrings to ceilings, quarter partitions, battenings to 
walls, &c., are measured by the square, including labour 
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and nails ; mention the thickness of deals, describe bat- 
tening, whether framed or nailed, and if plugged or with 
horizontal backings. 

Wall hooks and holdfasts to be extra. 

For centring, take the depth by the circumference at 
per square for the use of materials and time. This should 
be taken for each arch, although the same centring may 
be used many times ; then it should be mentioned that 
the contractor may consider his price. 

In joiner's work, generally describe moulded work, if 
possible, as ogee, quiaked, beaded, oyoIo, &c., and mention 
girth ; if this cannot be done, give a sketch and describe 
girth, with number of stops and miterings ; describe also 
quality of work measured superficial and thickness, and say 
whether for window or door linings, grounds, window 
linings, carefully describing and measuring the kinds of 
labour in each piece of stuff. 

Windows take separately, and describe as for sashes, 
casements, French sashes, &c.; also for shutters, describe 
hinges, fastenmgs, and ironmongery. 



MEMORANDA. 

50 cubic feet of timber one load. 
100 feet superficial one square. 

120 deals one hundred. 

A reduced deal is 1^ inch thick, 11 inches wide, and 
12 feet long. 
120 12 feet 8 inch deals, equal 5| loads of timber. 
400 feet superficial, of li^ inch plank or deals, equal 
one load. 

Planks are 11 inches wide, deals 9 inches, and battens 
7 inches. 
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A sqnare of flooring requires — 

Laid rough - - 12^ 12 foot boards. 
Do. edges shot - • 12^ „ „ 
Wrought and laid folding 13 ,, ,, 

Do. straight joint - 13i^ ,, „ 
Do. ploughed and tongued 14 „ „ 

One square of wrought and laid folding floor requires 
17 12-feet battens. 

Ditto, straight joint, 18 do. do. 



WEIGHT OF TIHBEB. 

89 cubic feet of oak, equal one ton. 

65 „ fir „ 

66 „ deal „ 

60 „ elm „ 

61 „ beech „ 
45 „ ash „ 
84 „ mahogany „ 



mason's work. 



There are more varieties in the method of measuring 
mason's work than any other trade, and nothing but a 
practical acquaintance with the way in which the mason 
takes his rough stone or marble and works it down to the 
shape required, will teach any person to measure his work 
satisfactorily. 

To follow the modus operandi: we will suppose the 
stone quarried, carted, and ready for the mason, and upon 
his banker, each operation being taken in account as an 
item in the expense. 
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The stone should first be measured, to ascertain the 
amount of cubical feet it contains. 

Then the labour, if merely on the face, to beds and 
joints, sunk, rebated, splayed, moulded on the square, 
moulded on the circle, plain work in the circle, in the 
octagon, or any other polygon; the superficial amount 
should be each carefully noted under its proper heading, 
so as to appear in the abstract, and from thence in the bill, 
in its proper place, in order that its own price may be put 
to it. 

All mitering, stopping, blocks, dowells, and other 
matters, should be properly described as to their size and 
character. This ?rill hold for all kinds of free stone ; in 
paying it is usual to describe the superficial amount, the 
thickness of the stone, and the quality of the work, frith 
all extra matters, such as sinkings, running to current, 
grooyings, &c. 



WEIGHT OF STONE. 



Purbeck stone, 14 cubic feet, equal one ton. 
Portland 16 

Bath 17 

Yorkshire 15 

Granite 13it 



n If 



Marble 13 „ „ 

Purbeck paving 50 feet superficial „ 
Do. step, 13 inch by G^ inch, 25 feet run, one ton. 

Where stone is abundant, it is usual to buQd the walls 
with it in its rough state, and to measure them by the 
perch of 11 superficial feet reduced, to 2 feet in thickness. 
To reduce all walls to this thickness, multiply the superficial 
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contents of all walls by their thickness in inches, and 
divide by 24. 

In some places, however, the practice is to measure by 
the perch, according to the thickness of the walls. The 
cube perch is 36 feet. 

When quoins are more highly finished than the 
remamder of the wall, they should be measured per foot 
run, and the average bed mentioned. 

Describe the kind of work in facing as random coursed, 
quarry or squared beds and joints, hammered, picked, 
scabbled, &c. Every district has its own name for the 
particular way in which they worl^ their walling, and their 
own method of doing it. This should be learnt and 
described. 



PLASTEBSa's WORK. 

Measure plasterer's work by the square yard of nine feet. 
Where there are cornices, take the ceiling only to half the 
projection of coinice. 

When cornices are bracketed, measure the ceilings clear 
of the cornice. 

The sides of the room should be taken from the floor to 
half way up the cornice, except when they are on brick, or 
bracketed together, when they should be taken only to 
the under side of the cornice. 

Number the angles in the room, and whether external 
or internal miters, and girth the moulding. 

All enrichments take separately. 

Take the coves superficial. 

Friezes take as plain frieze ; enrichments in frieze take 
separately. 
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MEMORANDA. 

1 hundred of lime = 25 strike bushels. 



1^ hhd. of lime 

1 doable load of sand 

4 bnshels of hair 



Plasterer, labourer, 

and boy, 

three days each. 



10,000 nails \ pi^^^e^ labourer 

2i hhd. of lime [and bov 

1^ double loads of sand 1 «• ? ^' i 

7 bushels of hair ) «^ days each. 



100 yards of 

render 
set require 

130 yds. of 
lath plaster 

and set 

require 

1 bundle of laths and 884 nails will coyer 5 yards. 

187 yards [ 1} hhd. of lime, 
of render i 2 double loads of sand, 
only [ 5 bushels of hair. 

Floating requires more labour, but not half the quantity of 

stuff as rendering. 

375 yards of setting f 1^ hhd. of lime, 
only 1 5 bushels of hair. 

20 per cent, is allowed on the primary cost of materials. 



IRONMOVOER. 



Nails are sold by weight, and charged by the hundred. 
Screws at per dozen. Iron bolts and screws, at so much 
each. Brass flush bolts, at so much per inch. Pulleys, 
each, according to diameter. Hinges and screws, at per 
pair. Locks at so much each. 

Twenty per cent, prqfit on prime cost of all articles. 



IROKWOBE. 



Cast iron in girders, story posts, columns, &c., is charged 
by the ton or cwt. 

Moulds, if purpose made, are charged extra. 
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Common articles, such as railings, gratings, casements, 
brackets, &c., are charged at per pound, according to the 
value of the work. . 

Wrought iron in chimney bars, railings, hand rails, 
shoes, &c., charged at per pound. 



PAINTER. 

In painter's work, all painting not cut in on both edges, 
must be taken, including edges and projections, at per 
square yard of nine feet. 

Work cut in on both edges, as cornices, skirtings, 
shelves, &c., at per foot run. 

Ornamental work first taken as common, and then 
superficial for labour to ornaments, at per foot superficial 
or foot run. 

Sash frames, window lights, casements, bars, dormers, 
frontispieces, chimney pieces, &c., numbered and valued at 
per each. Sash squares at per dozen. 

Iron or wood railings, stair ballusters, &c., are mea- 
sured on both sides as solid work to allow for the extra 
trouble of painting round the bars, rails, &c., at per yard ; 
add extra for any ornament, or for turned work. 

Letters or figures, numbered and valued at per inch in 
height. 



MEMORANDA. 



45 yards of first coat, including 
knotting, stopping, and every 
preparation requisite for the 
second coat frill require 



5 lbs. of white lead. 
5 lbs. of putty, li- 
tharge, &c. 
1 quart of oil. 

a J J J? n • ^«i.- i 5 lbs. of white lead. 

Second and followmg coats ... | ^ ^^^^ ^^ ^^ 

20 per cent, profit is allowed on the prime cost of all 

materials. 



2 


Oat 


per foot. 


2 


to 2 


6 add Id. 


2 


6 to 3 


add 2d. 


3 


to 3 


6 add 3d. 
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GLAZIEB. 

In glazier's work, measure between the rebates, and all 
irregular panes, the largest dimension each way. 

The price must be calculated from the prime cost per 
crate, allowing for carriage, and 20 per cent, profit. The 
larger the panes the greater the difficulty and risk and 
waste in cutting, fitting, and setting ; consequently the 
price should increase in proportion to the size. 

ft. in. ft in. 
Panes whose superficial con- 
tents are under 

Do. do. from 

Do. do. „ 

Do. do. „ 

above the squares whose contents are under 2 feet. 

A crate of crown glass contains 

12 tables of the best at per crate. 
15 I, seconds „ 

18 „ thirds „ 

18 „ fourths „ 

Each table is from 4 ft. to 4 ft. 6 in. diameter. 

The average product of each table is' about ten feet. 

Quarry glazing is valued at per foot superficial. 
Measure the whole h^ght and width of each flight, in* 
eluding the rebate or groove, and the greatest dimension 
of each division in tracery. Tinted or Cathedral glass is 
generally used for this work. 

Plate-glass is valued at per foot superficial, and the 
quality required must be described as polished plate, 
lOQgh, Hartley's, <&c. 
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PAPEB-HANGEB. 



A piece of paper is twelve yards long, and when hang, 
twenty inches wide. Twelve yards run eqaal 6 j square 
yards, or sixty feet superficial; therefore, divide the 
superficial feet by 5, will give the number of yards, 
and these divided by 12, will give the number of pieces of 
paper. 

Allow one piece in sev^n for waste. 



RULES FOR THE MEASUREMENT OP 

WORK. 



The way in which measurements are taken may be divldiHl 
into the following operations : — 

1. Taking the dimensions. 

2. Squaring, abstracting, and forming the bill. 

8. Preparing the estimate, in which the yarions items of 
the bill are priced, then moneyed ont and cast up for the 
result. 

The work is '^ measured up *' from the actual completed 
result, or taken from the drawings before the work is exe- 
cuted, called '^ taking out the quantities," the method being 
nearly the same in both cases. 

First, write in the dimension book, or on proper ruled 
paper, the name of the work, the date, and, if for ^' measuring 
up," the name of the surveyor for the opposite side. 

Take the work in the order most conyenient, separating 
the several parts, and observing always to enter the length 
first, then the width, and, if the dimensions are cubed, the 
depth or thickness. 

When two or three lengths are added together into ono 
item, let the operation be noted in the margin of the paper 
or dimension book. 

Describe the kind of material and workmanship, ai^d the 
position of the work. 

If the above rules are carefully followed, they will be 
£Dund useful in case it b^ found necessary to go back to the 
measurements, or should a reference to them be DCceKttary 
in case of dispute. 
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EXCAVATING. 

OENEBALLT. 

At per cubic yard. 

Take the excavation as digging and throwing oat under 
6 feet in depth, and wheeling nnder 20 yards, or basketing? 
if wheeling is impracticable. 

When the distance to be remoyed is more than 20 yards, 
or the depth exceeds 2 yards, or if the run-out is inclined, 
state particulars, also the nature of the soil must be de- 
scribed. 

FOUNDATIONS. 

At per cubic yard. 

Trenches for foundations are kept separate from the general 
work, and described as digging trendies for the foundationsy 
including part filling in and ramming in after the foundation 
walls are built and the surplus soil removed, or the digging 
and ramming is taken by itself, and filling and ranmiing 
form a separate item. 

Where there are concrete foundations, allow the net width 
only of the concrete for trenches ; but if there is no concrete, 
allow 6 inches on each side of footing, to give the waller 
room to work. 

DRAINS, PIPES, ETC. 

At per yard run. 
Give depth and size of drain or pipe. 

ALLOWANCES. 

Except in chalk or rock, no trench is supposed to have 
vertical sides; therefore, an addition for sloping sides 
should be taken to the digging, at the rate of 3 inches on 
each side for every foot in depth. 

For pipe drains, iaiki> the bottom of the trench aiioal Si 
inches wider than the diameter of the pipe. 
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SHORES AND STRUTTING. 

At per yard run. 
When the trench is deep and the soil loose, the length 
and depth should be measured for shoring and planking 
to the sides of trenches, instead of allowing for slopes. 
Under 6 feet wide, trenches should be described as strutting 
and planking, according to the depth and width. 

WELLS AND OIBOULAB TAlfTKS AND CESSPOOLS. 

At per yard cube. 
Measure as before and state depth, nature of soil, and the 
distance soil is to be removed. 

STEINING. 

Steining is usually described as '' digging and steining,** 
gear tackle, buckets, and stages, being included : state the 
depth and diameter in the dear, the nature of the work, and 
state if puddling is required, and take curbs, work in cement, 
and permanent pumps extra. 

PUMPING. 

State if, in any of the before-mentioned work, pumping 
will be required. 

PUDDLING OVER VAULTS AND ARCHES. 

At per yard superficial. 
State the height of the arches above the ground level, 
and the thickness of the puddling required. 

PILE DRIVING. 

Number the piles, state the kind of timber, the scantling, 
and the length required to drive them. 

Number the rings, points, and shoes, and state the weight 
of rings and shoes. 

CONCRETE. 

Concrete in foundations, or wherever it is 12 inches thick, 
tt measured at per cubic yard. 
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Concrete under paved floors or hearths, or where it is less 
than 12 inches thick, is taken at per yard superficial. 

In positions where concrete is lifted to a height aboye th^ 
^rroond, as in filling in above arches, it mnst be described^ 
and the height stated. 



BRICKLAYER'S WORK. 

OENEBALLT. 

At per rod reduced. 

Brickwork is measured superficially, in feet and inches^ 
and the number of bricks in thickness stated. 

Where the thicknesses are irregular, and in very thick 
walls, take all the dimensions in feet and inches, and after- 
wards reduce them to the standard of 1} inch thick. WaOs 
less than 1| brick thick, or where both sides are faced, 
should be kept separate. 

Circular brickwork is classified according to the curve, 
and is described as ^' flat sweep " when above, and " quick 
sweep" when below 25 feet radius, the face only being 
taken as extra ; where the curve is very quick describe the 
work as being circular in addition to the face, as it causes 
more labour inside the wall. 

Deductions to be calculated in the clear of openings. 
Window sills, stone bands or strings, or woodwork under 6 
indies are not to be deducted. 

Plates, or other timber on top of walls to be measured if 
they are not more than 3 inches in height, acd if more, in- 
clude 3 inches for the height for bedding and fixing. 

The labour on small and difficult works should be chargea 
separately, and no allowance in quantity made for them. 

Cuttings over 6 inches wide to be measured by the foot 
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Buperficial, desciibe if fair cat and mbbed, and if to splayg 
or rakes. 

Facings, where ordered to be taken in addition to the 
brickwork, at per foot superficial, and describe as extra to 
face of selected bricks, including pointing, or as the case 
may be. 

Eeveals to openings to be kept separate if plastered, or 
if different from the face. 

I 

Internal angles J or birdsmouthy ana external 




angles m or quoins, where the faces are not right 



angles, called squint quoins, are measured at per foot run, 
and described if to be fair or rough. 

FLUES AND CHIMNEY SHAFTS. 

Flues and chimneys are measured as solid, deducting 
only for the openings of fire-places. 

Number the coring of the flues, and take fire bricks and 
fire lumps extra. 

Chinmey bars will be afterwards inserted in the smithes 
bill, but are to be taken here also, giving the size and the 
length, as 18 inches longer than the openings. 

OVENS AND OOPPEBS. 

At per foot cube. 
Ovens and coppers are measured solid, deducting the ash 
holes, and taking the fire bricks and fire lumps extra. 

ABOHES, VAULTS, AND OBOINS. 

At per rod reduced. 
Take the mean girth by the length and thickness^ and 
describe them, whether straight^ askew, spandril| curvodt 
or otherwise. 



I 



I 
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In groined arches, when the groins spring from four piers 
or angles, the parts groined are kept separate, and the ran 
of cut and rabbed groin point taken in addition. In other 
cases, take the cut and rabbed groin point only. In all 
cases, the thickness of groined arches shonld be stated, in 
order that the amount of rough cutting at the intersection 
of the arches may be known. 

Measure the soffits of all arches and vaults for centring, 
that for groined, curved, and circular spandrils'to be kept 
separate. Take groin points, cuttings, and extra ribs where 
required. 

Take raking out and pointing to soffits, which cannot be 
performed until the centres are struck. 

Take rough cuttings for skew-backs, and cuttings where 
arches are not straight ; the faces of skew arches require to 
be face cut. 

Take rough cutting to walls, cut to fit the wall ribs. 
Trimmer arches are to be taken at per foot superficial 
stating the thickness. 

eAUOED ARCHES. 

At per foot superficial. 

Gauged arches over openings to be taken as extra to the 
brickwork, deducting for facing only. 

Measure the width of the opening between the reveals^ 
and add the projection of one skew-back. This length 
by the height will give the face, to which add the soffit ; 
thus, 

ft. in. 

4 9 extra to gauged arches, 

9 and deduct external facing. 
4 add gauged 

^ soffit 
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ft in. 

4 opening 

9 skew-back 



4 9 

With coired or cambered arches the method is the same, 
the net soffit and face being taken. 

Take centres for the carved arches at per foot superficial. 

Take turning pieces for the straight or cambered arches 
at per foot run, stating depth of soffit. 

POINTINQ AND BENDEBINQ. 

At per yard superficiaL 

Describe pointing as raking out joints, and pointing with 
fine mortar as tuck pointing, or flat pointing, as specified 
or executed, or as '' pointed as the work proceeds." 

Describe rendering in cement, and charge as rendering 
from the trowel. 

BRICK KOQOINa. 

At per yard superfidaL 
Take the superficial dimensions, and deduct openings, 
but not timber. 

TILE OB BBIOK PAYING. 

At per yard ^^perficiaL 
Describe the tiles or bricks used as to quality, size, and 
thickness, if the bricks are laid flat or on edge, in mortar 
or sand, and the tiles if laid and rendered in mortar or 
cement. 

BBICK COPINQS. 

At per foot superfidaL 
Describe whether moulded with roll, or saddle*back, or 
brick on edge, and state if set in cement or mortar, and 
Uac iron knees at openings and stopped ends. 
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DRAINS. 

Per foot run. 

Describe if set in mortar or cement. 

Barrel drains must be described by the nnmber of half- 
bricks in thickness ; centres, moalds, and templates to be 
charged extra. Bends and junctions are charged extra in 
pipe drains. 

Digging should be taken in the excavator^s work. 

0ESSP00L8. 

Describe whether square or circular, also the depth and 
width in diameter, the Hningi and whether rendered on the 
inside with cement. 

Take for making connections with cesspools for all drains. 

GENERAX ITEMS. 

Number the ventilators and air bricks built into the 
walls, and forming and rendering the apertures for them. 
Take for chimney-pots and fixing, and for ranges, stovesi 
and chimney-pieces fixing. Number the mitres and 
stopped ends to all splays, rounded angles, &c., and take 
the bedding and pointing to door and window frames, and 
ends of timbers built in and cut and framed. 

'^ Labour only *' is exclusive of scaffolding, but includes 
its erection. 

'' Labour and mortar " includes scaffolding and other 
materials, except bricks. 



TILER. 

BOOF TILING* 

Superficial square of 100 feet. 
For plain tilings take the whole superficial area, and 
allow extra for the eaves next parapets 4 inches ; dripping 
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eayes 6 inches; all hips and cttttmgs 8 inches; and fer 
valleys 12 inches. 

For pantiling, also take the whole superficial area, and 
at hips, take the length of the hip ra^r hy 12 inches for 
catting and waste, to he added to the superficial area; take 
the ran of hips and ridges, and of mortar or cement fillet- 
ing, and the plain tile heading. 

Take in all cases the nnmher of hip hooks and T nails, 
to he painted in oil. 

State the gauge of the tiles, the quantity and description 
of the laths and nails used ; also if laid dry, or pointed 
outside or inside with mortarr, or if laid in hay. 



STONE WALLING. 

Stone walling is usually huilt of ruhble stone, and measured 
by the cubic yard, unless there is some local standard in 
general use, and is classed as ''coursed," ''random coursed," 
^' uncoursed," " in foundations," and " filling-in between or 
behind dressed stone faces." 

Mesdure the face work separately, and price at per 
superficial foot, and describe the workmanship as " scab- 
bled," " hammered," " axed," " quarry-faced," and include 
any squaring to the beds and joints. 

Quoins, if of larger stones or longer on the bed than the 
other part of the walling, to be taken at per foot in hejght ; 
and where they are dressed to a finer £Etce, the labour is to 
be taken separately. 

FREE STONE WORK. 

« 

In the quarry stone is charged at per cubic foot or per 
tou, and the price varies as follows : — 

1. VHieD one dimension is fixed, as in the height of • 
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ocmrse of ashlar, and the other two dimensions (the length 
and bed) are left somewhat to the quarry-man. 

2. When the height and length, as for a string, are fixed, 
and the bed is left optional, or yaried between two 
dimensions. 

3. If all liie sizes of the blocks are fixed. 

The price of a block of stone yaries according to the 
amount of work ; as if the back is left rough to taQ into the 
walling, or if the jomts, or portions of them, are left rough* 

Ashlar, or walls of block stone, are measured at per cubic 
foot, and described as ashlar prepared and set, including all 
beds and joints, and the face is measured extra and charged 
as « drafted and picked," « tooled," « rubbed," &c. 

Stone dressings, as strings, cornices, ardi stones Ac, 
are charged at per foot cube for the stone and setting, the 
dimensions being taken as from the smallest block it could 
be prepared ; and the labour on the face is measured on the 
finished block, not on the surface, and described as beds and 
joints, sunk joints, plain face, sunk face, moulded, circular 
moulded, &c. : or a quicker method is to make an addition 
to the price of the cubic foot of stone for plain beds and 
joints, and then only the labour on the face and sunk joints 
are taken as superficial work. 

In London, where Portland or Bath stone is most 
generally used, it being easily sawn into scantlings, the 
work is measured thus : — 

MATERIAL. 

Per foot cube. 

Take the size of the stone as it comes from the bank en 
and describe '^ cube stone, including hoisting and setting*." 

All stones more than 6 feet long to be described as scant* 
ling lengths, and each size to be kept separate. 
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Where the work is more than 40 feet from the level of 
the gromid, the height is to be stated. 

All stones under 3 inches in thickness to be measured by 
the foot superficial. 

LABOUR. 

Per foot superficial. 

Measure each bed and joint, and describe the work in 
cornices, strings, and other horizontal work ; one joint to 
be allowed every 3 feet in length only. 

Half sawing to be taken to all sawn faces on which no 
other labour is to be taken, (including the original faces 
lost in sunk work). 

Plain work rubbed (which includes sawing), to all faces 
and returned ends, unless otherwise worked. 

Sunk work, moulded work, circular plain and circular 
moulded work to be measured by the girth ; and take half 
sawing to the original faces extra. 

Mitres to sinkings, sunk rebates, groovuig, throating, 
back joints, splayed and fair edges under 6 inches wide» 
chamfers, reeds, flutings, haunches, joggle, and iron or cop- 
per-tongued joints, cutting and framings to landings, are 
to be taken by the foot run. 

Number fair ends to steps, holes, cramps, plugs, dowels, 
mortise holes for door posts, rounded comers, notchings, 
lettmg in gratings or plates, traps, sink stones, piiming and 
cutting to ends of steps, stopped and bevelled ends to sink- 
ings, internal and external mitres to mouldings (stating 
the girth), returned and mitred ends to copings, neckings t> 
chimney pieces, &c. 

DESCRIPTION OF TERMS USED IN LABOUR ON STONE. 

Plain Work, i& the wrought face produced by merely 
removing the irregiJarities of the stone, without sinkings. 
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SoKK Work, is the cutting below the plain face, as in 
rebating or weathering. 

CiBCULAB Work, is the labonr on convex or concaye sur- 
faces, as to the shafts of the columns, arch stones, or walls 
circular on plan. 

CiBOULAB CiBCULAB WoBK, is whcu the plan and sec- 
tion are both circular, as in a sphere. 

Moulded Wobk stbaight, is to cornices, strings, &c. 

Moulded Wobk cibculab, is to capitals, or bases of 
columns, &c. 



EXAMPLES OF THE METHOD OF MEASURING 
FREE STONE WORK FOR MATERIALS AND 
LABOUR. 

PLAIN SOLID STEPS. 

Per foot run. 

Measure length and describe width and height, state if 
tooled on tread and riser and backjointed, or tooled all 
round. 

Take wrought or rounded ends, or cutting and pinning to 
walls, &c. extra. 

When bedded on brick or stonework it should be 
described. 

SPANDBIL STEPS. 



For cube measure of 
stone, take the nose 
of head at A to the 
apex of triangle at B 
for the width, and half 
the height from top of 
head at A to C in a 



it . g| 
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Tertical line from nosmg to the soffit^ for the depth: this, 
with the length of step, will give the cnbe quantity. 

Take tread and soffit, a a and ft 5, as plain work rabl^ 
Take girth of rebate (b c) by the length as sunk work. 
Take length of nosing (including returned, end) by the girth 
as moulded work, and face of riser (c cf) as sunk work. 

Take sawing to the original surfaces of the sunk and 
moulded work. 

The under side of spandril winders to be taken as circular 
plain work. 

Number mitres to moulding, and state girth, 
returned ends to moulding, 
stepft cut and pinned into wall, 
holes cut for balusters. 



V 



w 



MTINDOW SILLS. 

Take the extreme length, breadth, 
and height for cubic quantity of stone. 

Plain work, p, for the top, front, 
and back. 

Sunk work, 5, 5. 

Width and length of bed. 

Sawn sides and ends as half saw- 
ing, if no other labour is taken. 

COBNICBS. 

Take cube quantity of stone as 
before described. 

Beds and joints for the top, bottom, \ 
and ends. \ 

Plain work at p. 

Sunk work at 8 (girth). 

Moulded work w, m. 

Half sawing to the face and back 
^if sawn). 




208 



BUIiES FOB THE 



Run of groove for plug. 

Xomber of plugs and running with lead. 

COLUMNS. 

Shaft, exclusive of base and capital. 

For the cube quantity take the extreme 
size of the stone as if square. 

Half sawing on two sides (if sawn). 

Plain joints (a). 

Half plain work on two sides. 

Circular plain work to girth of shaft. 

Number of mortise holes and dowels. 

Capital and base. 

Take extreme dimensions for material 
as before. 

Half sawing (as before). 

Half plain work (as before). 

Circular moulded work b b (girth). 

Circular plain work (c) (girth). 

For ordinary scantlings, Yorkshire stone for curbs, steps, 
&c., may be obtained ready dressed from the quarry, and 
they are usually taken at per foot run, and charged at lower 
rates than if they were prepared in London from the block 
stone. 

Yorkshire pavings and landings are measured by the foot 
superficial, and described if tooled or rubbed on one or both 
faces, or otherwise. 

When the tooled edges to landings are over 6 iuches 
wide, take by the foot superficial, and when under 6 inches, 
by the foot run, describing width. Take joggle joints, cut- 
tings and pinnings, &c., to landings, the same as for o^Jhcr 
stone steps, as before described. When a close -iittiT3£^ 
joint is required, take coped edge to paving. 
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In granite, all stones are measured at their largest di* 
mensions for the cube contents, as it cannot be sawn. All 
beds and joints to be described as "plain picked," or " plain 
axed beds and joints." 

When the stone cannot be sawn, as m granite, two beds 
and two joints are usually taken, where only one would be 
taken to Bath or other sawn stones. 



SLATER. 

Slating to roofs is measured by the square of 100 feet 
superficial. Give the size and usual description of the slates, 
their gauge, and the description and weight of nails to be 
used. 

If the slating is circular or upright, it must be measured 
separately, and an additional price put down for the extra 
labour. 

Take the extreme length of the eayes by the width from 
the eayes to the ridge, and make no deductions for hips, 
without they are very extensive. 

All openings, such as chimneys or dormers, to be de- 
ducted, but allow the run of edge round the same by six 
inches for cutting and waste. 

For all raking edges and irregular angles, add the length 
by six inches, also for all hips and valleys. If an extra 
length of slate is used at the eave, allow the length by the 
gauge of the bottom course. 

Take run of filleting, and describe if in mortar or cement, 
flush or bevelled. 



SLATE MASON. 

Measured by the foot superficial. 

Slate shelves. — ^Take length by extreme width, state 

p 
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thickness, if mbbed or planed on one or both sides, and 
state the actual size, if oyer 6 feet in length or 3 feet in 
width. 

Take sawn, rubbed, filed, bevelled, or rounded edges, 
fillets rebated or grooved, and tongued joints, stating if in 
red lead or putty, all at per foot run. Take cutting and 
pinning to walls at per foot run. 

Number holes (according to diameter), notches, and 
rounded comers, stating the thickness of the slate, also the 
kind of screws used and the holes for the same. 

Slate cisterns are usually numbered and described ac- 
cording to the capacity and manner of putting together. 
Holes for pipes and fixing are taken extra. 

Slate skirtings and covers to hips and ridges are taken 
at per foot run, according to thickness and width. State 
if bedded in putty or red lead. Number screws and drilling 
holes for the same. 



CARPENTER. 

The work usually described under this heading is that 
where timber is used in large scantlings, such as roo&, 
floors, partitions, &c. It is usually measured by the foot 
cube, and the full quantity of timber used, such as tenons, 
bevelled ends, scarfs, &c., are included in the measurement. 
Deductions are sometimes made when the part cut out is 
available for other work, but in those cases a liberal allow- 
ance must be made for waste. 

The labour on timber is classified as "fixed only/' 
" framed," or " framed and fixed." 

Timber fixed includes the labour in nailing, spiking, 
halving, dovetailing, or notching. 

Timber framed includes mortising and tenoning. 
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BOND TIUBBB AND PLATES. 

Take bond timbers, wall plates, pole plates, templates, 
and lintels under this head at per foot cube, and add for 
laps, dovetails, and scarfings, in the measurement. 

Deduct half the length of bond timbers to door or window 
opening. 

NAKED FLOORING. 

Take all joists and sleepers which have not been actually 
framed at per foot cube as " fixed " only. 

Ground joists and sleepers to be taken distinctly from 
upper floor joists. 

Trimming joists, trimmers, binders, and girders are to be 
taken as framed. 

Girders sawn down the middle, reversed, and bolted, or 
trussed, are to be kept separate. 

Take oak trusses at per foot run. State the scantling, 
and if in unusual lengths. Letting in «crew bolts, plates, 
&c., are to be numbered as extras. 

Take strutting between the joists by the foot run. State 
the scantling, and if herring-bone or otherwise. 

WOOD BRICKS. 

NTimber the wood bricks, state the size, and if cat OB 
the splay. 



ROOFS. 



Common rafters, purlins, diagonal ties, wind braceSi 
dragon pieces, and gutter plates to be taken at per foot 
cuoe as "fixed in rafters.*' 

Each piece of the principal trusses to be taken separately 
at per foot cube, and described as " framed in trusseB.** 
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One shoulder to be taken from king posts, and ome-hilf 
from queen posts. 

Allow for length of tenon in ail cases. 

Add extra for fixing to all iron work. 

Ridges, hips, and valley pieces to be taken by the foot 
superficial. Allow for laps, and measure cuttings and 
waste by the foot run. 

Slate boarding or battening, boarding on top of rafters, 
and felt to be taken by the square of 100 feet superficial. 

Cuttings and bevelled edges, tilting fillets to slate board- 
ing, feather-edged eaves boarding to slate battening (state 
width and thickness), hip and ridge rolls (allow for laps, 
and state diameter, if spiked or otherwise), all to be taken 
by the foot run. ' 

Gutters to be taken at the average width, and when the 
roo& are battened, include half the lear boards. State the 
thickness of gutter boards, the size of bearers, distance 
apart, and if framed. 

Drips and cesspools to be numbered. A fillet is used to 
tilt the slates, instead of lear boards, when roofs are 
slate boarded ; these should be taken by the foot run, as to 
eaves, boarding, &c. 

For trap-doors, deduct the rafters for the opening, add 
trimmers, and take trimming rafters, &c., as framed, or 
allow for extra labour in trimming the rafters. 

Take linings to the opening and the run by the foot run. 
State the width and thickness of each, and if wrought 
splayed oT dovetailed at the angles. 

Measure the trap-door by the foot superficial. State 
thickness, and describe as wrought, ledged, and filleted, aa 
the case may be* 

Take to each irap-door a handle and bolts, according to 
description. 
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QUARTER PARTITIONS. 

Heads, sills, braces, quarters, door-heads, and other 
openings, take at per foot cabe, and describe as '^ framed 
and trossed partitions," or as the case may be. 

Deduct doorways and other openings. 

The quarters, when tenoned into sill and head and spiked 
to the braces, are to be considered as framed. 

Hogging-pieces take at per foot run. State width and 
thickness. 

Iron work and fixing take extra. 

OBILINO JOISTS. 

Ceiling joists, take the same as floor joists, by the foot 
cube, and take the trimming as described for roof. 

WALL BATTBNINO. 

Wall battening take at per square of 100 feet super- 
ficial; take the length round the walls by the height. 
State thickness, width, and distance apart; also, if plugged 
to the wall or otherwise ; and deduct all openings. 

BOUGH BOARDING. 

Bough boarding take at per square of 100 feet super- 
ficial. When the shape is irregular, take the average for 
^e length and width, allowing extra for all cutting and 
waste at per foot run. State thickness of boarding, and 
describe edges as ''shot, ploughed, and tongued,'* or 
otherwise. 

Boarding to ceilings or walls should be kept separate, as 
requiring more labour. If laid to a fall, take firrings by 
the foot superficial, stating average size and distance apart. 

SOUND BOABDING. 

Take sound boarding at per square of 100 feet superficiaL 
Measure length by width, including joists, and state if on 
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angle or doable fillets. Sometimes the width oaly betweea 
the joists is taken, in which case it most be mentioned, as it 
will regulate the price. 

BRACKBTINO. 

Measnre bracketing by the foot snperficial. When for 
cornices, take the length roond the room, deducting one 
projection of the cornice each way by the girth. State the 
thickness of deal, &c., plugged to wall. Take angular 
brackets extra, and number them. 

Bracketing to circular and groinei ceilings to be taken 
similarly. State if the diameters are small. 

If done in small quantities, state in all cases. 

SOLID DOOR FRAMES. 

Per foot cube. 

Take the round of the frame, including the tenons into 
the head. Add 6 inches for the horns, and 2 inches for 
each stub to the sill. 

Take the oak sill separately, the length by the width or 
thickness. 

State if wrought, framed, rebated, and beaded, double- 
beaded, or otherwise. State if the oak sill is wrought, 
framed, and weathered. 

If the sill be stone, take iron shoes and fixing to the feet 
of the door frame. 

WROUGHT, FRAMED, AND ROUGH TIMBERS OBNEBALLT. 

Wrought timbers under three inches square are taken at 
per foot run, according to scantling. 

Large timbers partially wrought are usually taken as if 
rough, and the labour of planing taken extra at per foot 
superficial, and the rebating, beading, moulding, &c., by 
the foot run, the girth of mouldings being giyeo. 
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Circular timbers are measured as they appear, adding 
the laps, scarfs, &c., the labour and waste being charged in 
the price. 

State if a flat or quick sweep, a rise of less than half an 
inch in a chord of a foot being a fiat sweep. 

If the curve is elliptical, or made up of a combination of 
circles, it should be stated. 

State when timbers of more than 20 feet cube are hoisted 
over 30 feet. Unusual lengths should also be mentioned. 

OENTRIKO. 

(See Bricklayer.) 

Centring to vaults is charged at per square of 100 feet 
superficial. Centring to trimmer arches, gauged, and other 
arches over openings, when the soffit is more than 9 inches 
wide, are taken at per foot superficial ; if under 9 inches 
in width, by the foot run. Describe the nature of the curve. 

Feather-edged turning pieces to trinmiers take at per 
foot run. 

FBNOIKO. 

Wood fencing is generally measured by the lineal rod of 
16} feet, and charged according to description; but fancy 
fencing must be taken in detaiL 



JOINER. 



As the work done by the joiner is spread in a much 
greater proportion over the surface, it being chiefly in the 
wood fittings to buildings, and as such is worked in much 
thinner stuflF than the carpenter's work ; it is, therefore, 
instead of being measured by the cubic foot, taken in 
superficial dimensions of feet and inches. 

The terms '^ fixed*' and << framed " may be defined as ia 
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oarpenter's work, with the exception thai, in the joiner, the 
length of the tenons is omitted. 

FLOORING. 

Per span of 100 feet superficial. 

Take the length by the width, and add any filling in 
pieces to recesses, doors, or windows. 

If the walls be not at right angles, take the average 
size. 

Cattings to raking sides to be allowed for. 

Slabs, chimney breasts, or other projections, to be de- 
ducted for. 

State the kind of material, mode of laying, and thickness 
of stuff. 

Glued and mitred borders to slabs to be taken extra. 

SKIRTINGS. 

Per foot run. 

Take length round room, and add for passings at angles. 
State thickness and width, and whether moulded or other* 
?rise, and if tacking fillets are included. 

Tongued or mitred angles and housings to be taken and 
numbered. 

NARROW GROUNDS. 

Per foot run. 

Measure as skirtings, and describe if chamfered, plugged 
to wall, or otherwise. 

BASflBS AND FRAMES. 

Per foot superficial. 

Take the width between the pulley stiles, adding 4 inches 
on each side for the frame ; for the width take from top of 
sill to under side of head, and add 4 inches for the head 
and 3 inches for the sill. 
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Descnbe the sill, as single or doable sook, weathered or 
throated, and if of oak, the thickness of the pulley stiles, 
heads, and linings, the size of the sash beads, thickness of 
sashes and sash bars, and if moulded or otherwise, the mode of 
hanging the sashes, the quality of the lines, pulleys, and 
weights. 

Number sash fasteners, and describe them. 

SASHES AND FRAMES, CIHCULAR ON PLAN, OB 
WITH CIBGULAB HEADS. 

Per foot superfidal. 

Take the height by the girth, adding for frame and sill as 
for straight sashes and frames. 

State if quick or flat sweep, and describe similar to straight 
sashes and frames. Describe fasteners and number them. 

With circular headed sashes and frames take the lower 
part to the springing of the curve, tJrie same as for square 
headed, then take the circular head separately, the height 
by the width, and describe as '^ circular heads to sashes and 
frames measured square." 

SASHES AND SKYLIGHTS (fIXED). 

Per foot auperficial. 

Take the width by the height from outside to outside, and 
if two sashes in height allow 1 inch for the meeting rail ; 
state the thickness, and if the bars are square, chamfered, or 
moulded. 

Beads, stops, and linings take by the foot run; and 
describe thickness and width, and the labour upon them. 

INSIDE WINDOW FITTINGS. 

Per foot superficiaL 

Window Linings and Window Boards. — ^Take the width 
by the length in each case, and allow for passings at all 
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mitred angles. State the thickness, and if grooved or 
rounded. Btate if window hoards are tongned to the sill, 
and roonded on the edge. 

Architraves and Framed Grounds. — ^Measnro the length 
on the oatside edge hj the width. State the thickness, and 
if grounds are beaded, mitred, or back rebated ; if moulded, 
and under 4 inches girth, take at per foot run, if oVer 4 
inches, at per foot superficial. Mouldings on architraves 
are all charged at per foot superficial. 

Shutters and Back Flaps. — Take the height by the width 
of shutters, including the rebates. 

Take the back flaps in a similar manner, but keep them 
distinct. 

Describe thickness of shutters, the number of panels, and 
if hung in one or two heights, also if square framed, flush 
panel, moulded or otherwise. The back flaps to be described 
in a similar manner, and kept distinct. 

Hinges . according to size and material, if of cast iron 
or brass, according to pattern ; describe price, if specified, if 
not, give sketch. 

Shutter bars according to length and description. Holes 
cut for ditto. 

Shutter knobs and escutcheons according to description. 

For back linings add 2 inches to the height taken for 
shutters by the width ; state thickness, and if square, flush 
moulded, splayed, or stopped. 

For boxings take the height, including the framings, by 
the width. 

Sliding Shutters. — Take the height by the width, and 
state the number of panels, the mode of framing, and the 
number of heights. Give the size of pulley pieces and beads, 
the quality of line, the weights and pulleys. 

Take run of groove for beads. 
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Take rnn of flap, according to thickness and deMsription, 

hinges to flap, and flash rings to shatters. 

Take boxings, gronnds, &c., as for window fronts below. 

Window Backs, Elbows^ and Soffits, — ^Take the length 
of back and elbows, including passings at angles, by the 
height from floor to under side of capping. 

Soffit take by extreme length and width. 

State thickness and number of panels, also if keyed square, 
splayed plain, flush panel, moulded, or moulded or chamfered, 
and stopped. 

Take beaded capping to window back at per foot run, 
number the elbow caps, and bead according to size and 
description. 

OUTSIDE SHUTTSBS. 

Per foot superficial. 

Take the height by the width, and, if folding, include the 
rebates. 

State the thickness, the number of panels to each fold, the 
mode of framing, and give a description of the mouldings. 
Hinges, rings, and turn buckles at per foot run, and hanging 
style at per foot run, stating width and thickness. 

Number perforations in panels (if any). 

I>OORS AND FITTINGS. 

Per foot superficial, 

Ledged and Ledged and Braced Doors. — ^Take height 
by width, including rebates, if hung folding. 

State thickness of door, and size of ledges, and whether 
chamfered or stopped, and if " proper ledged doors," that is 
to say, whether wrought, ploughed, tongued, and beaded. 
State also if they are braced. 

Hinges, locks, latches, and bolts as described. 

Framed or Panelled Doors. — Take the height by the 
width, and if folding, include the rebates. 
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State the thickness of the doors, and the number of panels, 
described as given for shutters, 

Circnlar heads to be taken separately, and measured 
square from the springing. 

Hinges, locks, bolts, knobs, &c., if to pattern, in all cases 
give sketch. 

JasriJb Linings, — Collect the length by adding twice the 
height of sides to the width of doorway, adding four times the 
thickness of linings. 

Qiye the thickness, if tongued to frames, if' single or 
double rebated, if beaded on both edges, and if framed in 
panels, stating the number and description. 

Give the number of blockings (dovetailed or otherwise) to 
receive hinges and lock. 

Framed Door Grounds. — ^Take the length by the width ; 
to do this take that of the door jambs, and add for the pass- 
ings at the angles four times the width of ground. 

State thickness, and describe according to the amoont of 
labour. 

Take the mouldings round the grounds, or the architrave, 
as described for windows. 

FR^HSB GATES. 

Per foot superficial, 

luke the height by the width, including the rebates, if 
hung folding. 

Give the thickness of gate, and how framed and hung. 
Take the run of capping according to description. 
Takehinges, bolts, latches, swing bar, or other fastenings 
and iron lining to sill, stay hooks and eyes, and fixing. 
If there is a wicket, then extra for forming, fitting, and 
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8TAIROA8XB. 

Flyers. — Take the extreme length of the treads, indod- 
ing the honsings into the strings by the collected widths of 
the treads, measored from the firont of the riser to the nose 
of the tread, for the risers take the same length as tread by 
the height, and keep separate, if they are not of the same 
thickness as heads, as is often the case. 

Give the thickness of the treads and risers with the num- 
ber and size of the carriages. 

If the steps are wrought, glued, or blocked, or if with 
moulded or rounded nosing, or if cut and united to string, 
or housed to string at one or both ends, must be stated. 

Take housings to the steps and risers, dovetailed sinkings 
for balusters, grooving and tonguing, and run of nosing on 
the floor to form the upper steps. Number cut brackets or 
returned moulded nosings (if any). 

Curtail end to bottom step according to description. 
Fascias and apron linings take per foot superficial according 
to description. 

Winders, — ^The superficial extent of the heads and risers to 
be taken, adding the projection of nosings for each tread. 
State thickness, &c., as for flyers. Grooving and tonguing 
to be taken by the foot run. The housings to be numbered 
and kept distinct from the flyers, run of returned nosings 
to steps, and the number of cut brackets. 

String Boards, — Take extreme length, including fram- 
ings, &c., by the width. 

Give thickness, and state if sunk or double sunk, mouldedi 
cut and mitred to risers, framed, rebated, beaded (and 
stopped), if solid wreathed or wreathed in thicknesses, or 
cylindrical mould with proper backings. 

Number the housings, splayed ends, ramps, and tongued 
angles. 
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If the dicnkr parts are under € inches, radios most be 
stated. 

Per foot run, 

Newells. — Measure the height and include tenons, state 
the size and shape, and if single or double, or turned. 

Number the cut tops and feet (if any), and give sketch. 

Iron screw-bolt and fixing. 

Handrails. — For the length, measure along the middle of 
rail, and keep separate the parts that are straight, ramped» 
wreathed, and circular. 

Give the size, and if moulded gire sketch ; circular or 
wreathed parts to well holes of less than 12 inches opening, 
must be stated. 

Iron cores (if any), number of handrail screws and fixing 
number of scroll ends, screw nut and joint to cap, &c. 

BaUusters. — Giye the height, including the tenons, if 
framed ; state the size and shape, and if moulded, nailed on 
both ends, or if dovetailed. 

The scroll filling in of Elizabethan staircases must be 
taken superficial, the thickness given, and described by 
sketch or otherwise. 

If iron ballusters are used, they must be taken, and the 
number of screws and fixing. 

WATER-CLOSET FIXIHOS. 

Per foot superficial. 

For the seat and riser take the extreme length and width 
of seat, and add the height of riser. 

For flap and frame take the length and width. 

Qive the thickness of seat and riser, state if made to shift| 
and describe flap and frame. 

Rounded or moulded nosing round the seat or under flap 
take at per foot run. 
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Take the boles for the handle and for the pan, and 
describe. 

Number hinges and descntw. 



PLASTERER. 
l*€r yard mperfieial. 

Rendering to walls, — Take the length and height of the 
walls from the skirting groonds to the ceiling, deducting 
openings ; and if there is a plastered cornice deduct half the 
depth, unless the cornice is bracketed, in which case deduct 
the whole depth. 

Qive the number of coats, state if in mortar or cement, 
and if floated and set, or set, as may be. 

Take run angle beads or quoins extra, and state if in 
cement. 

Ceilings (lath and plaster), — Take the length and ?ridth 
between walls ; if there is a bracketed cornice deduct the 
projection, unbracketed, deduct half the projection. 

Describe laths, whether single, lath and a half, or double 
laths. 

Give the number of coats, if floated, set, or both, and i£ 
with putty. 

Friezes and other enrichments take by the fogt super- 
ficial. Pateras to be numbered, and all to haye full 
descriptionB. Raised panels take extra by the foot snper- 
ficial. Take the mouldings by the foot run, and give the 
girth and number of mitres. 

Partitions (lath and plaster^. — ^Measure as described for 
rendering, and describe. 

Cornices. — ^Mcasure length by the walls, and deduct one 
projection each way. Should the projection be more than 
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6 inches, take it by the foot saperficial; if imder 5, the 
girth, and take by foot ran. 

Enrichments by foot mn. State if ondexcat^ and give 
jQ^rth. 

Coves take by the foot snperfidaL 

Number all stopped ends, mitred angles above fasiy &c- 
Rtate girth, and whether mitres are external or internal. 

Stucco. — State if on bricks or laths, bastard or trowelled, 
and take per yard saperficial. 

Arrises, beads, quirks, narrow widths, and reveals take 
by foot run. 

Shirtings, — ^Take by foot run. State width, and how 
finished, and if flush. Number the angles, and if internal 
or external. 

Limewhiting, Colouring^ ^c. — ^Take per yard superficial, 
and describe. Cornices to be taken run, and girth given. 

Note. — Circular work in all plastering must be kept 
neparate, and described. 



SMITH AND FOUNDER. 

Both cast and wrought iron are usually sold by weigbti 
except in very elaborate workmanship. The dimensions 
must therefore be taken in feet and inches, and afterwards 
reduced. Each article must be kept separate and described, 
and where to pattern, a sketch should be given in all cases. 

Wrought Iron. — Take by the foot superficial, and reduce 
weight in the abstract. 

Number holes for bolts, rivets, &c., and give thickness 
of iron. Number small bolts and rivets. 

Cast Iron. — State pattern, and take filing, chipping, and 
fittiug'by the foot run. 
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PLITMBER. 

Lead should be taken, with great care, in superficial 
dimensions, keeping the several weights distinct. 

Lead roofs, gutters, fiats, and fiashings, are taken by the 
cwt., including the lead and labour, and kept distinct. 

Cesspools, sinks, cisterns, (&c., taken similar to gutters, 
&c., and kept separate. 

Soldering to joints, angles, &c., and nailing extra at per 
foot run. ^ • 

Pipes, take per foot run, give diameter and weight, 
joints extra. Number cocks and fixing, giye size and 
description, and state if with spanners or keys. 

Washers, wastes, plugs, air-traps, gratings, screw or 
driving ferrules, and fixing, give size and description. 

Water-closet apparatus, describe accurately, the mode of 
fixing, traps, &c. 

Pumps and fixing according to price. 

Suction and supply pipes and making good to pumpsi 
also fixing and wall-hooks extra. 

Making good to soil and other pipes take extra. 



PAINTER, GLAZIER, AND PAPERHANGER. 

Painter. — ^The rule is to take all surfaces painted by the 
superficial yard, except where it is necessary to work to a 
line, as in skirtings, where, it being necessary to protect 
the floor, it is called '< cut in both edges.** 

State if knotted, stopped, flatted, or otherwise, the num- 
ber of oils, and if in common or ornamental colours. If 
in ornamental, give the names. 

Common colours are produced by mixing white lead and 
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oils with English or Turkey umber, Spuiiflh brown, lump- 
black, red lead, Venetian red, or any of the common ochres. 
Ornamental oolonrs are Prussian blue, indigo, mineral 
green, the rich reds, pinks, and yellows, &c. 

Rain-water pipes, edges of copings, and to shelyes, stone 
strings, cornices, hand-rails, skirtings, take by the foot run. 

Work done from a ladder, sach as cornices, should be 
kept separate. 

Number sash frames (outside only — the inside are taken 
with the linings), sash squares (each side), per dozen. 

Ornamental work, such as capitals, should be numbered 
and described, as such work cannot be measured. 

Letters, according to height, and describe as plain or 
ornamental. 

Describe singly newells, ballusters, door - scrapers, 
brackets, door-fastenings, chimney-pieces, window sills. 

Qlazieb. — Take the full dimensions of panes, when they 
are square ; and if circular or irregular, take the extreme 
si^e, as if they were square. Large squares take separate. 
State quantity, and if stopped into old or new sashes. 
Cleaning, including breakage, is usually charged at per 
dozen panes, each side being numbered, and large panes 
being kept distinct. 

Paperhakger. — Paperhangings are charged by the piece 
of 12 yards long and 20 inches wide. 

Find the superficial extent of walls in feet, divide by 5, 
for yards run of paper, and by twelve to bring it to pieces, 
<»r divide by 60 will obtain the result. 

Charge odd yards as one piece. 

Charge extra at per piece pumicing and preparing walls, 
lining paper, and hanging. 

Borders take at per dozen yards nm. 
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GASFITTEB. 

Gas pipes, inclading fitting and fixing, take by the foot 
ran, according to size. Describe quality. 

Number crosses, elbows, sockets, T pieces, reducing 
sockets, outlets, and extra. 

Take meter, governors, siphon traps, pendants, and other 
fittings, and describe. 

Opening the ground and filling in take at per foot run, 
stating depth. 

Number holes through walls and making good, and state 
thickness of wall. 



ABSTRACTS AND BILLS OF QUANTITIES. 



FOBMINS THE ABSTBAOT. 

The dimensions are to be carefully calculated and 
checked, always by another person than the original 
calculator ; or, if a junior is employed in the work at all, 
let him first square or cube the dimensions, and let a 
responsible person afterwards check his working. 

When this is done, then the dimensions should be 
carefully gone over, and, in order to make the abstract 
columns as small as possible, it is usual to add together 
in the quantity book all dimensions that are in column, of 
the same kind or description of labour and material. 

The abstract sheets should then be commenced, upon 
properly ruled paper, and remember that on the clear 
arrangement of this work depends, in a great measure, 
the correctness of your estimate ; because, when the work 
is checked, should it be clearly arranged, the work of 
checking or ticking off the items as they are found in the 
dimension sheets will be so much lighter, that there is 
much less chance of a blunder arising ; on the other hand, 
a confused abstract sheet is difficult to check, and, if any 
difficulty arises, the trouble in judging the different items 
makes it more probable that something may escape either 
in checking or in the next operation, that of ** biUing," as 
it is called, or forming the bills of quantities. 
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The different trades should be taken in their order, 
thus: — 

1. Exeavator. 

2. Bricklayer. 
8. Mason. 

4. Carpenter. 

5. Joiner and ironmonger. 

6. Slater (or tiler). 

7. Smith and plumber. 

8. Plasterer. 

9. Glazier. 

10. Painter. 

11. Gasfitter. 

In each trade, begin on the left hand of the 
abstract sheet with the cnbio quantities, and with those 
of the least values ; secondly, proceed with the superficial 
quantities; thirdly, with the runs; and, fourthly, with 
the numbered articles. 

Keep in separate columns those quantities in which 
labour only, and material and labour, are taken. 

Lastly, put in a separate column those articles for 
which a sum is allowed. 

BILLS. 

The abstract being carefully filled in, and as carefully 
checked from the bills of quantities, the dimensions in 
column cast up, and, as in the case of brickwork, reduced 
to a common value, or in lead or other metal-work, then 
proceed with the bill of quantities. 

Each trade should have its separate heading, thus : — 



ASBTKAOTB AND BIU.B OF ^lIAimTIBB. 



for the eFection o 



EXOATITION, BfilOKLAyHB, AMD DraINS. 
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ft. 
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" 



Describe here &t the commencement 
of each bill the qualities of the 
materials and workmanship as 
set forth in the Bpecification, 
as in the marginal headings 



Then commence Uie TaiiooB itei 
otthe bill, first tlie cabio quiiDi 
ties, tlien the iDperflciAl, &<:-, 
in Uie abitract, thna ; — 

Oeneial aoi&oe di|wing to a depth 
of I foot, and cuting airay. 

Trench digging and carting . 
8 feet b^ow snr&ce. 
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This should be carefully followed out for eaeh trade, 
describing in the first page the qualities of material and 
workmanship as before. 

In the bricklayers* bill is usually included the cost of — 

Hoarding (mentioning length). 

Water for the use of the works. 

Fees to public officers, and the necessary notices. 

Shoring and strutting. 

The bills being set out in this form, and according to 
the order of the abstract, with, at the foot of the money 
column at the end of each trade, ** Carried to Summary/' 
in order that when the contractor has priced and moneyed 
out your Quantities, he may then carry the sum of each 
trade to the 

SUMMABY. 

Then write your blank form of summary thus :— 



2B2 



ABSTBAOTS AND BILLS OF QUANTITIES. 



ESTIMATE 



for the erection of. 



for 



Lrchiiect. 
_18 



SUMMABY. 

1. Excavator and Bricklayer . . | 

2. Mason I 

8. Carpenter, &o., &o., as described 

in the abstract . . . • 

Include per cent, upon the above 

amounts for Surveyor's charges for 

preparing quantities . • • 

Lithography, postage 

Amount of tender • 



£ 8. 
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--«— — hereby agree to execute the whole of the works 
required for the erection of the above buildings according 
to the plans and specifications, and to the entire satisfac- 
tion of the architect, at and for the sum of JS • 

Contractor's signature.^ 



Date. 



MODE OP MEASUREMENT IN THE CONTRACT 

FOR BUILDING THE HOUSES OP 

PARLIAMENT. 

BoBtroGted fron» Paofessob Donaldson's Speeifioatiofu.* 



MASON B WORK. 

Cube stone. — If square, to be measured the net side when 
worked ; but where the stone is not of a square form, to be 
measured to the size of a square stone of the least extent 
required ; where the stones are of scantlings of six feet or 
upwards, to be measured separately from the ordinary cube 
stone. 

Drafted hacks, — The backs of the stones, where drafted, 
to be measured according to the surface actually shown. 

Plain and sunk beds. — One plain bed only to be taken 
for each, except to mullions of windows, for which two beds 
are to be taken for each stone. Ordinary arch stones to be 
considered as haying one plain bed and one sunk bed. 

Plain and sunk joints. — Not more than one plain joint to 
be taken for each stone having one or more plain joints. 
All sunk joints to be taken as they occur. 

Chiselled or rough faces to be measured to the size 
actually shown on the external surface. 

Hough sunk to be taken when a large quantity of stone 
has to be removed ; as in stop mouldings to sills, window 
heads, and' other similar work. 

Sunky chiselled, or rubbed faces to be measured on the 
surface actually worked, adding the depth of the sinking. 

Stopped sinking to be measured in such situations as do 
not permit the work to oe earned straight through the 
stone, as in sills of windows and other similar work. 

* Crosby Lockwood & Go., Publishers, London. 
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Preparatory labour j or plain face as bed^ to be taken 
wherever it is necessary to produce a face, for the purpose 
of setting out underwork, as in tracery, heads, and other 
similar works. This is also intended to apply to mullions 
of windows, one side and one edge of which are to be taken 
plain as bed. 

Sunky chiselled^ or rubbed face in short lengths, to 
hexagonal canopies, to be measured as they occur, including 
arrises. 

Mouldings to be girthed and the surface shown ; the top 
bed, if weathered, only to be measured as sunk faces. 

Mouldings to panellings to be girthed, including the back 
of the panels. 

Circular face to soffit of cusps to be measured the whole 
thickness of stone from back to front. 

Circular face to soffit of cusps in panelling to be measurcsd 
from the external face of the stone to the face of the 
panelling. 

Sunk faces to tracery heads of panelling to be measured 
net on the face, adding the depth of the sinking from the 
external face. 

Sunk face in margins for eyes to be measured the extrem 
length and width. 

Circular sunk to rebated soffit of cusps to be measured 
from the external surface, adding the depth of the rebate. 

Mouldings in tracery. — The extreme length of the straight 
mouldings in the tracery of the window heads to be measured 
through the mitres and junctions with other mouldings. 

Throat to be measured per foot run. 

Groove for cement to be measured per foot run. 

Groove for metal sashes to be measured per foot run. 

Rebate, not exceeding three inches girth, to be measoied 
per foot run. 



VOB THE HOUSES OF PABTJAMKWT. 285 

Mitres to sinkings to be numbered according to widths. 

Mitres and returns to sinkings to be numbered according 
to the width of the sinking and length of the return. 

Mitres to mouldings to be numbered according to the 
girth of the moulding. 

Mitres to long intersections ofcuspedand other mouldings 
to hQ numbered according to the girth of the moulding and 
length of run. 

Stopped ends of mouldings to be numbered according to 
girth of moulding. 

Stopped ends of mouldings on splayed sUls, and sills of 
panels, to be numbered according to the girth of moulding, 
and extreme length from top of sill to point of intersection. 

Bough sinkings for cusped window heads and similar 
sinkings to be numbered, taking the average area of the 
sinking and the full thickness of the stone. 

Holes punched to be numbered according to their area 
and depth. 

Sinkings to form shingles to be numbered as they occur, 
according to length, width, and depth of sinking. 

Notchings to form embrasures to be numbered according 
to their height, width, and depth of sinking. 

Water joints to be numbered according to their projection. 

Mitres to soffit of cusps in tracery heflds of ufindows to be 
numbered according to their length and taken the full 
thickness of the stone. 

Mitres to soffit of cusps in small tracery heads of 
panelling to be numbered according to their length 
measured ftt)m external face of stone to back of panelling. 

Points to cusps in tracery heads of windows to be 
numbered according to their length, and measured the whole 
thickness between the sunk faces. 

Points to cusps in small tracery heads of panelling to be 
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nnmbered aooording to their depth from snnk £eu» to back 
of panelling. 

Sunk and moulded eyletSy each with one mitre and two 
long intersections, to be nnmbered according to extreme 
size. 

Small sutik eyes to be nnmbered. 

Cramps out of saw plate to be nnmbered aooording to 
length. 

Cast iron cramps to be nnmbered according to length and 
thickness. 

Plugs to be nnmbered according to length and size. 

Small copper joggles and mortises to be nnmbered. 

Joggles to vertical joints with pebbles in cement to be 
nnmbered according to size. 

Pavings and landings to be measured per foot superficial. 

Perforations to landings to be measured according to size 
and the thickness of the stone. 

BRICKLATBBS* WORK. 

The brickwork to be measured according to the number 
of bricks in the thickness of each wall, deducting all open-" 
ings, except pargeted flues. 

Cutting to be allowedfor skew-backs of arches and surface 
cuttmg, but no cutting to be allowed for the interior of 
arches, except circular groined arches. 

Pointing to soffits of arches and limewhiting to be 
measured per foot superficial. 

Cement to back of parapets to be measured on the surface 
per yard superficial. 

Rough splay to be measured per foot run, where it occurst 

Oroined points to be measured per foot run. 

Pointing to lead flashing to be measured per foot run. 

Iron hooping to be measured per yard run, the quantity 
Mtually used. 
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0ASPSNTBB8* WOBK. 

All framed timbers to be measured cube ; the net qnantit} 
ased for the work. 

Fir or oak in plates^ corbels^ and lintels to be measured 
separately. 

Battening for slanting to be measured on the surface of 
the roof per square. 

Boarding for lead to be measured on the surface per foot 
superficial. 

Valley and eaves boards, gutters, and bearers and boards 
ing to sides of gutters to be measured per foot superficial. 

Labour to rounding ridges, and labour to rebates to be 

measured per foot run. 

Labour of splayed or bevelled edge of joists to be 
measured per foot run. 

Tilting fillets and rolls of lead to be measured per foot 
run. 

Rebated drips, rounded ends to rolls, short rounded 
rolls, and doretailed cesspools to be numbered. 

Timber, prepared in Kyan^s tank, including carriage to 
and from, to be measured at per load. 

Fixing bolts, straps, and cast iron heads to be numbered. 

Fixing cast ironwork to be included in the price of the 
same by weight. 

Wrought iron provided for bolts, straps, ^c, to be charged 
according to the weight actually used. 

Centring to brick arches — The quantity to be measured 
on the soffit of the arch at per square. 

Flewing centring to pointed apertures to be measured per 
foot superficial. 

Centring to stone arches to be measured on the soffit of 
the arch at per square. 
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SMITH AND FOUNDEBS' WOBK. 

Cast-iron work to be provided, proyed, and fixed com- 
plete, at per cwt. including patterns. 

Wrought iron bolts, straps, and ties to be provided ready 
tor fixing at per cwt. 

Linseed oil rubbed into girders to be measured at per 
yard superficial. 

slaters' wobk. 

Slating to be measured on the surface at per square, 
tllowing one foot for each eave, one foot for each valley and 
hip, and six inches for cutting to sides of dormers. 

PLUMBERS* WORK. 

Lead to be provided and laid by weight, which weight is 
to be ascertained by admeasurement when the work is 
completed, the weight per foot superficial being previously 
ascertained in the sheet. 

Soldered angles to be measured per foot run. 

Dots, lead plugs, lead wedges, and socket pipes to cess- 
pools to be numbered. 

Cast iron rain pipes to be measured per foot ran. 

Cast iron heads and shoes to be numbered. 

Eaves gutter to be measured per foot run. 

Bearings and collars to be numbered. 

PAINTERS* WORK, 

Painting to cast-iron work to be measured per yard super- 
ficial* 

Painting to straps, bolts, <&c., to be . measured per foot 
run. 

Painting bolts and heads to trusses to be numbered. 



ESTIMATION OP QUANTITIES. 

Weight of Wrought-Iron Work. — {Rule,) — To find 
the weight of an irregular mass of wrought iron, find its 
content in cuhic inches, and multiply by 0*278 for its 
weight in pounds, or by 0*000124 for its weight in tons ; or, 

{Rule.) — Multiply its content in cubic feet by 490 for the 
weight in pounds, or by 0*2143 for the weight in tons. 

Bar Iron.— (i?wZc.) — To find the weight of a round bar> 
multiply the square of its diameter in inches by its length 
in feet and by 2*618 for the weight in pounds, or by 0*00117 
for the weight in tons. 

{Rale.y—To find the weight of an elliptical bar, multiply 
the conjugate by the transverse diameter in inphes by the 
length of the bar in feet, and by 2*618 for the weight in 
pounds, or 0*00117 for the weight in tons. 

{Rule.) — To find the weight of a rectangular bar, mul- 
tiply its width in inches by its thickness in inches, by its 
length in feet, and by 3*334 for the weight in pounds, or by 
0*00149 for the weight in tons. 

{Rule.) — To find the weight of an iron plate, multiply its 
surface in square feet by its thickness in inches, and by 40 
for the weight in pounds, or by 0*0178 for its weight in tons. 

{Rule.) — To find the weight of angle iron, add together 
the breadths in inches of the two limbs measured outside, 
from which subtract the thickness of the metal in inches ; 
multiply the remainder by the thickness in inches and by 
the length in feet, and by 8*334 for the weight in pounds 
or by 0*00149 for the weight in tons. 

{Rule.)— To find the weight of a bar of irregular sec- 
tion (as the fiange of a girder, a railway bar, &c.), mul- 
tiply the sectional area in square inches by the length in 
feet, and by 3*334 for the weight in pounds, or by 0*00149 
for the weight in tons. 

{Rule.) — To find the weight of a sphere (as the two heads 
of hemispherical-headed riyets, governor balls, &c.), mol- 
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tdply the cube of the diameter in inches by 0*1454 for the 
weight in pounds, or by 0*000065 for the weight in tons. 

(Rule.) — In estimating the weight of a plate girder, add 
about SJ per cent, of the weight of the girder for rivet- 
heads. 

(Rule,)— To find the weight of a circular plate (as the 
end of a cylindrical boiler), multiply the square of its di- 
ameter in inches by its thickness in inches, and by 0*218 for 
the weight in pounds, or by 0*000097 for the weight in 
tons ; or, multiply the square of its diameter in feet by its 
thickness in inches, and by 31*42 for the weight in pounds, 
or by 0*01402 for the weight in tons. 

Weight of Cast Iron, Brass, Copper, Lead, &c, — 
To find the weight of work in any of these metals, calcu- 
late it as for wrought iron, and then reduce to the metal of 
which it is made by one of the following factors : — 

If the material is steel, multiply by 1*008 

„ cast iron „ 0*915 

„ brass „ 1*084 

„ copper „ 1*150 

„ lead „ 1*477 

Weight of Timber Work. — (Rule,) — To find the weight 
of timber flooring, multiply the breadth in feet by the 
length in feet, by the thickness in inches, and by one of the 
following factors, according to the material : — 

If the material is elm, use 8*50 lbs., or 0*00156 tons 



»> 


yellow fir „ 3*42 


„ 0*00153 „ 


n 


white fir „ 2*97 


„ 000182 „ 


»» 


dry oak „ 4*85 


„ 0*00216 „ 



(Rule.) — To find the weight of timber beams, posts, 
and joists, multiply the length in feet by the breadth in 
inches and the depth in inches, and the product by one ot 
the following factors : — 
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If the material is elm, use 0*292 lbs., or 0-000130 tcnui 
„ yellow fir „ 0*285 „ 0000127 „ 
„ white fir „ 0.247 „ 00001 10 „ 
„ dry oak „ 0*404 „ 0*000180 „ 

Area of Land in Cuttings and Embankments. — (Rule.) 
— ^To find the breadth required for a cutting or embank- 
ment, multiply the depth of cutting or height of embank- 
ment by the inclination of the slope. Thus — 

Let tiie cutting be 25 links in depth, and the inclination 
of the slope 1 J horizontal to 1 vertical; the breadth required 
for one slope will be, 

Ex.— 25x1*5=37*5 links. 

If the depth is the same on both sides of the line, and 
we take the formation width at 50 links, the total width will 
be at this point, 

87*5+37*54-50=125 linkszzl*25 chains. 

Let the depth of the cutting regularly diminish to 8 links 
at 22*53 chains from this point ; the width for one slope 
will be, 

8x1*5=12 links, 

and the total width at this point — 

12+124-50=74 links=0*74 chain ; 

the mean width of ground required in this length of 22*58 
chains will be, 

1*25+0*74 ^ ^^^ ^ . 
2 =0*995 cham. 

and the area of this piece of ground will be 

22-53 X 0*995=22*417 square chains, 

which, divided by 10, gives 

2*2417 acres. 

If the widths are taken in feet instead of chains, pro- 
ceed as above^ but instead of dividing by 10 for acres, divide 
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Earthwork in Cuttings and Embankments. — (Rule.) 
— ^To find the content in cubic yards of the central part of 
a cutting or embankment (excluding the slopes), add to- 
gether the depths of the cutting or embankment in feet at 
each end, multiply the sum by &e width in feet, the length 
in chains, and by 1*223. 

{Formula.) — Let (^= depth in feet at one end, 

2)= depth in feet at the other end, 
5z=breadth in feet, 
/m length in chains, 
C= content in cubic yards, 
C=1'22S. b.L(dxD.) 

Let the depth m one end of a piece of cutting be 5 feet 
and at the other 12 feet, the breadth being 30 feet, and 
length 18 chains. 

JSx.— 

(7=1*223 X 30 X 18 X (5 X 12)=11227-14 cubic yards. 

Should the breadth be given in chains instead of feet, 
replace the factor 1223 by 80-667. 

(Eule.) — To find the content in cubic yards of the two 
slopes, add together the depths of the cutting at each end 
in feet, square the sum, and from it subtract the product 
obtained by multiplying the heights together, multiply the 
remainder by the length in chains, by the horizontal distance 
to 1 vertical rise in the slope, and by 0*8148. 

(Formula.) — ^The horizontal distances A to 1 vertical. 

I CizO-8148 . l. h. (d+Dy — dn] 
Following out the former example, let ^=1}. 
Ex.—Czz 0*8148 X 18 X 1-5 I 289 — 60| =503791 

cubic yards in each slope, the entire content of the exca- 
vation will be 

5037-91+5037*91+11227*14=21302*96 cubic yards. 

(Rule.) — To find the solid content of any body of uniform 
■ection throughout^ multiply its sectional area by the 
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length of a line passing through the centre of gravity of all 
the sections. 

(Formula.) — 

Let a = sectional area. 

Z=zlength of line passing through centre of gravity 
of sections, 

Cn solid content, 

Czza. L 

Suppose the solidity of the rim of a wheel is required, 
the internal diameter heing 5 inches, and the external di- 
ameter 7 inches, and the rim 2 inches hroad (the rim will 
be 2 inches x 1 inch), the radius of the circle passing through 
the centre of gravity of the section will be 

Ex, — 2-5+ 5=3 inches, 

and its circumference 18*85 inches; 

the sectional area =2 x 1 = 2 square inches, 

and the solid content of the rim 

C=2 X 18-85=37-7 cubic inches. 

Suppose the solid content of a cone is required, such cone 
being generated by the revolution of a right-angled triangle 
revolving about its perpendicular, the perpendicular being 8 
inches and the base 9 inches in length. 

Ex, — The distance of the centre of gravity of the triani^le 
from the axis of rotation 

ztS inches ; 

hence the length of a line passing through such centre 

= 18*85 inches. 

The area of the triangle is 

Q 

9 X 9'=36 square inches. 

The content of the cone is 

0—36 X 18*85=678*6 cubic inches. 
{Rule,) — To find the area of a superficies generated bj 
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the motion of a line, moliiply the length of the line passing 
throngh the centre of gravity of the generating line in every 
position by the length of the generating line. 

(Formula,) — 

Let Z=length of line passing throngh the centre of gravity 
of generating line, 
Z=:length of generating line, 
^=area of snrface. 

A—L, I. 

Let the area of a circle be required, the generating line 
(radius) being 6 inches long, the circle passing throngh the 
centre of gravity of such line will be 

3 inches radiusz: 18*85 inches circumference. 

Ex. — ii= 18*85 X 6=113-1 square inches. 



» 
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PRICES THAT MAY BE CONSIDERED AN AVERAGE 
FOR A PLAIN VILLAGE CHURCH. 

8. d. 
Dig, throw oat, fill in, and ram ... 1/- yard cube* 

Concrete in fonndations ... ... 7/6 

Do. 6 in. thick under floor. 

Flint walling 

Double slate damp course 

4 in. socket-jointed drain and digging •- 

Red tile floor, 4^ in. square ... 

Chancel floor with encaustics ... 

Bath stone dressings (stone and labour) 

Tracery, in. thick ••• 



••• 



••• 



••• 



••• 



••• 



Do. 8 in. 
York steps ••• 
2 in. hearths 
Portland step, solid 
2 in. step ... 
Timbers, not wrought 
Timber, wrought and framed ... 
Floor joists... 

1^ yellow deal, ploughed and tongued floor 
Nave deal seats 



Tiling, including laths 

Tile ridge ... 

Plasteiing to walls ... 
Do. to partitions 
Do. between rafters 



if 



i> 



••• 



••• 



••• 



-/9 ft. super. 

100/- per rod cube. 

8/- yd. super. 

-/8 ft. run. 

14/- yard super. 

18/- „ 

4/- ft. super. 

4/. 

8/6 

6/- foot cube. 

1/- ft. super. 

8/- ft. cube. 

1/4 ft. super. 

8/6 ft. cube. 

8/9 

2/6 

42/- per square. 

2/4ft.run,includ- 
ingends. 

44/- square. 

2/6 ft. run. 

1/4 yard super. 

1/7 

1/9 



>f 



>9 
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Eaves spouting 

Stopped ends, 6d. ; outlets, 1/9 each. 
Saddle bars- 
Eyes for stanchions ... 
Stanchions 

Fleur de lis termination 
Casement in vestry ... 
Lead in gutters 
Glazing in small squares and quarries, 

Cathedral glass ... 
Paint ironwork four times 

„ woodwork do. 
Staining to roofs 

Do.' seats ••• 



••• 



8. d. 
-/8 ft. run. 

1/- ft. run. 

-/3 each. 

1/- ft. run. 

1/6 each. 

20/- 

82/- per cwt. 

2/- ft. super. 
1/6 

1/- 
./8 

-/6 



»> 



GENEKAL MEMORANDA AS TO THE STRENGTH 
AND WEIGHT OF MATERIALS. 

Wrought iron shonld not be strained beyond 10 tons per 
square inch, and deal 2i tons per sqnare inch. 

An ordinary round rod of wrought iron, 1 inch in 
diameter, bears tensilely 16 tons, and weighs 8 lbs. per yard. 

For a round rod of any diameter, the square of the 
diameter taken in quarter inches is the breaking weight 
in tons : half this quantity is the weight in lbs. per yard, 
thus:— 

The breaking weight of a round bar 5 inches, or twenty 
I inches in diameter, will be 20 x 20, or 400 tons, and 
the actual weight will be half 400, or 200 lbs. per yard. 

A rod will be perceptibly damaged by half this strain, 
which can never be safely exceeded, one-third being suf- 
ficient in practice. 

The strength of a chain cable is thus easily arrived at, 
the strength of a link being double that of the bar from 
which it is forged. 

It is usual technically to denominate chains by their 
diameter ; thus, a f th chain is a chain made from a bar 
fth inch in diameter. 

The following approximations will be found very con- 
venient in estimating the weight and strength of chains, 
the ultimate tensile strength of the material being taken 
at 16 tons per circular inch, or 20 tons per square inch of 
section. 
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1. The square of the diameter m eighths will be the 
weight of the chains in lbs. per fathom. • 

2. The aqoare of the diameter in eighths divided by 2 
will be the breaking weight in tons. Thus the breaking 
weight of a f chain will be half 25 ton8=12i^ tons; and 
the actual weight will be 25 lbs. per fathom of six feet. 

A chain will be perceptibly damaged by half this weight, 
which can never be safely exceeded, one-third being suf- 
ficient in practice. 

Transverse strength of a slab of slcUe from the Penrhyn 
quarries. 

A slab of slate 2 feet 10 inches broad, 4 inches thick, 
and 4 feet between the bearings, failed with 2^ tons distri- 
bated over 15 inches at the centre of the span. 

A slab of cast iron of the same dimensions would 
securely support five times as much, and would be two and 
a half times as heavy. This material forms a valuable 
flooring for bridges. 

Experiments made on beams of American red pine timber 
of the scantling of 12 incJies square, and 17 feet long^ 
the distance between the bearings lb feet. 

They were laden by actual weight suspended on a scale 
from the centre of the beams. (See Nicholson's Dictionaiy, 
p. 479.) 

Dry timber from the butt end of the balk : — 

Weight of beam, 6 cwt. 2 qrs. 5 lbs., or 36*5 lbs. per 
cubic foot. 

Breaking weight, 14*82 tons. 

Dry timber from the top end of the balk ; — 

Weight of beam, 5 cwt. 17 lbs., or 33*9 lbs. per cubic foot. 

BreaJdng weight, 13*24 tons. 
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Table of ths oompantiTB time of the Bon of Tater 
tluoi^li briok diaiiiB and glued pipes. 



























Level 


5 


3S 


50 


2 inches in 60 feel 


*i 


lOi 


26 


2 


H 




2T 


1 


3 






31 


25 


SO 


1 


4 


IS 


22 




13 


21* 



'Hme occnpied by the psBBsge of equal qnantitieB of water 
through similar lengths, and with the same inclinations:^ 

Along a etraight line 90 eeconda. 

With tme carro 100 „ 

Witli toni at right angles 140 „ 



EzperimentBonthe 


Strength of Beams supported on one end. 


KIND OP WOOD. 




1 


1 

a 


1 




it 






! 


i 


1 


-iB 


r1 


English oak 
Dantac oak 

Beech 

Ash 

Teak, old dij ... 
Vir^(inian yellow 

Ca^yian '" white 

pitoh^pine'" ;;; 


■922 
■864 
-700 
■730 
■806 
■622 
■618 




2 
2 
2 


a 

2 

a 

2 

a 


11 

<3 

laj 
iij 

IR} 


aoe'Beftufoy. 
1!((1 Do. 
401 Barlow. 
a2L Do. 
357J Do. 
,.,[PeaitB and 

122! Do. 








a 




270 Beaufoy. 


Larch, dry 

Bed pine 

KiK^fir 


■628 

■644 
■637 


2 

4 




2 

i 

2 


m 


in.jPeake and 
^''■^1 BarraUer. 
16301 Do. 
aiOBenufoy. 
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ExpflrimantB on Uie StrengUi of Wooda gapporlAd 
at both ends. 
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1 

a 
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1 
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English oak, yonng 


1 














■sea! 3 






1-87 


4S2 


Tredgold. 


Do. medium 


■748 


2-6 








2s; 


Ebbels. 


Do. green 


■768 


26 








219 


Do. 


Beech, medium 
















A^l. ::; 


■690 

-655 


2-6 
26 








271 
213 


Do. 
Do. 


Plum tree 


■648 


2-6 
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Do. 


Chestnut, green ... 


■876 


2-6 








180 


Do. 


ABh ... 


■763 


9-6 






2'3« 




TredRold. 


Elm, common ... 


■644 


2-6 
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TRANSVERSE STRENGTH OF BEAMS. 

The transverse strength of rectangular beams, or the 
resistance which they offer to fracture is as the breadth 
and square of the depth ; therefore, if the two rectangular 
beams have the same depth, their strengths are to each 
other as their depths ; but if their breadths are the same, 
then their strengths are to each other as the squares of 
their depths. 

The transverse strength of square beams are as the 
cubes of the breadths or depths. Also, in cylindrical 
beams the transverse depths are as the cubes of the 
diameter. 

Thus, if a beam that is one foot broad and one foot deep 
support a given weight, then a beam of the same depth 
and two feet broad will support double the weight. 

But if a beam be one foot broad and two feet deep, it 
will support fdur times as much as a beam one foot broad 
and one foot deep. 

If a beam one foot square support a given weight, then 
a beam two feet square will support eight times as much. 
Also, a cylinder of two inches in diameter will support 
eight times as much as a cylinder one inch in diameter. 



RESULT OF EXPERIMENTS 

Made with actual weight of Materials tued in the Britannia 

Bridge, January, 1848. 

Brickwork, — Upon 9 inch cubes of brickwork set in 
.•ement. In five experiments the average crushing weight 
was 521 lbs. per square inch; or B3i tons per square foot, 
equal to a column of 583' 69 feet high of such brickwork. 

The three last cubes continued to support the weight, 
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althongh cracked in all directions ; they fell to pieces when 
the load was remoyed. All the brickwork began to show 
irregular cracks a considerable time before it gave way. 

Sandstones. — Upon 3 inch to 9 inch cnbes of sandstone, 
in fiye experiments, varying from quite dry to " made 
very wet,** the average cmshing weight was 2185 lbs. per 
square inch. 

All the sandstones gave way suddenly, and without any 
previous cracking or warning. 

Average weighty 130 lbs. 10 oz. per cubic foot, or 17 
feet per ton. 

Limestone.^^'U^ou three inch cubes of Anglesea lime- 
stone, in four experiments, the average crushing weight 
was 7579 lbs. per square foot. Weight of the material 
165 lbs. 5 oz. per cubic foot, or 13} feet per ton. 

The weight required to crush this limestone is 471*15 
tons per square foot, equal to a column 64.33 feet high of 
such material. 

All the limestones formed perpendicular cracks and 
splinters a considerable time before they crushed. 



To find the weight of any quantity of wrought iron, 
wrought and close hammered, reduce the quantity into 
cubic inches, and multiply the product by 28 ; cut ofif the 
two figures to the right, and the remainder is the weight 
in pounds. 

To find the weight of cast iron, proceed as above, but 
multiply by 27 instead of 28. 

Or, — Multiply the number of eighths of an inch in the 
section, and divide by 19. 

Example : A bar of iron 3^ inches by li inches. 

The number of eighths of an inch in 3^ are 26. 

w » n >» IJ w ^*« 
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12 X 26 = 312 thus: 19)312(17 lbs. 9oz. to 1 foot. 

19 



142 
133 



Table showing the weight of Metal Flate, per square foot. 



Inch- 


Wrought 


Cast 


Cast 


Cast 


Cast 


Cast 


es. 


iron. 


iron, 
lbs. 


copper. 


brass. 


lead. 


zinc. 




lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


1 


2-5 


2-3 


2-9 


2-7 


3-7 


2-3 


2 


51 


4-7 


5-7 


55 


7-4 


4-7 


3 


7-6 


70 


86 


8-2 


111 


70 


4 


lO'l 


9-4 


11-4 


110 


14-8 


9-4 


5 


12-7 


11-7 


14-3 


13-7 


18-5 


11-7 


6 


152 


140. 


17-2 


lG-4 


22-2 


140 


7 


17-9 


16-4 


20-0 


19-2 


25-9 


16-4 


8 


20-3 


18-8 


22-9 


21-9 


295 


18-7 


9 


^^2-8 


21-1 


25-7 


24-6 


33-2 


21-4 


10 


25-4 


235 


28-6 


27-4 


36-9 


231 



Table showing the Yalne of 1 owt. of Lead, from i of a 

Fenny per lb. to Sixpence. 



d. £ 

* 18 



B. d. 
1 2 



i 
1 

u 

H 

2 

n 

2i 
2i 
8 



2 4 

4 8 

7 

9 4 

11 8 

14 

16 4 

18 8 



1 1 
1 3 
1 5 




4 
8 



18 



d. 

3i 

3i 
4 

4i 
5 

5i 

5i 

5i 
6 



£ B. d. 

a 1 10 4 

1 12 8 

1 15 

1 17 4 

1 19 8 

2 2 
2 4 4 
2 6 8 
2 9 
2 11 4 
2 13 8 
2 16 
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Table showing the weight per superficial foot of Lead, 

from ^s of an inch thick. 



Thickness. 


Weight. 


Thickness. 


Weight. 


Inches. 


lbs. 


Inches. 




lbs. 


-iV - 


... 3i 


i 




... 14i 


iV ... 


... 5 


1 




... 19i 


iV - 


... 6 


i 




... ?8i 


* ... 


... 7* 


i 




... 44i 


i ■■• 


... 10 


1 




... 59 


i - 


... 12 









Specific gravity of lead, 11*325. 

708 lbs. 



Weight per cubic footy 



SHEET LEAD. 



Table showing how many feet superficial a cwt. of sheet 
lead will coyer on a flat roof or gutter, <&c., from 4 lbs. to 
12 lbs. per foot ; the value of each superficial foot or 
square, according to the several weights, — viz. at 3}d. per 
lb., or £1 15s. Od. per cwt. for all lead under 7 lbs. per 
foot superficial ; and 3jd. per lb., or £1 12s. 8d. per cwt. 
for 7 lbs. per foot superficial, and including labour, 
solder, &c. 



"ExpeDBeveT 
foot superficial. 



Weight per ft. snperfidal. 
4^ Milled lead 


ft. in. 


£ 


s. d. 


f 28 





1 3 


5 >£l 15s. per cwt.- 


22 5 





1 6J 


6 J or 3jd. per lb. 


18 8 





1 lOj 


7 > / 16 





2 OJ 


8 


Cast lead, 


14 





2 4 


9 


£1 12s. 8d. per 


12 5i 





2 7i 


10 


cwt., or 3Jd. 


11 3 





2 11 


11 


per lb. 


10 2 





3 2i 


12 / V 9 4 





3 6 



Expense per 

square on 100 

feet 

saperfidal. 

£ 8. d. 

6 5 

7 16 3 , 
9 7 6^ 

10 4 2 

11 13 4 

13 2 6 

14 11 8 

16 10 

17 10 
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Table showing the weight of Lead Pipes in lbs. 



Bore. 


Length. 


Common. 


Middling. . 


Strong 


inch. 


ft. 


lbs. 


lbs. 


lbs. 


i 


15 


ir. 






f 


15 


24 


27 


30 


1 


15 


30 


40 


43 


li 


12 


36 


44 


53 


H 


12 


48 


56 


67 




10 


56 


70 


83 


n 


10 


70 


89 


100 



SUPEEVISION OF W0EK8. AND THE 
DUTIES OF THE CLEEK OF THE 

WOEKS. 



I HAVE endeavoured to assist the architect in his speci- 
fication, estimate, quantities, and construction, and we 
haye now arrived at that happy period when the work he 
has done is to bear fruit in some new building for the con- 
venience (let us hope) of those who are to use it. 

A few general words as to the duty of an architect in 
this stage of his labours may be here intruded. 

We will just glance backward for a moment at the work 
we have done, and the work we have left undone. 

Our client, being a very reasonaoie man, has listened to 
our representations, and has not insisted, further than the 
first interview, in trying to get twice as large a building 
for the money he wishes to spend as it will be possible to 
give him. 

The drawings are made, each drawing has a legible and 
correct scale upon it ; and, in order that the contractor or 
quantity surveyor shall be certain about the character of 
the design, details to a large scale have been drawn to ac- 
company the small scale drawings. 

Hie specification has been carefully dra^ up, describing 
the materials, or construction; and the value of the fittings 
that cannot be described or shown otherwise. 

The amount of the lowest tender is fair; that is to say, if 
it gives a fair profit for the work to be contracted for, and 
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the contractor understands his hosiness, and wishes to do 
the work well. 

The contract that has been drawn np and signed gives 
the proper amount of powe^r to the architect in the selection 
of materials, and the rejection of that which is improper, 
and he is also restrained from recklessly ordering extras. 

The " happy hunting grounds " described in the last few 
paragraphs are, I have no doubt, in existence somewhere ; 
but there are not many inhabitants of that country ; nor 
could there be : competition would soon destroy such a 
golden age, as it is fast doing so here. 

But if " 'tis not for mortals to achieve success," they 
can, at any rate^, try their best to obtain that which is the 
best state of things ; and that is the reason, with a pen 
dipped in rose madder, I described such happiness. 

My imagination refuses to reflect, and my pen to write, 
a continuation to the before-mentioned story ; or else I 
would describe how the building was satisfactory to every 
one. The design pleased everybody— even the designer ; 
the work was carried out for the sum originally proposed, 
and they all lived happily ever afterwards. 

I will therefore suppose that the foundations are diffi- 
cult, and it is necessary that some parts of the footings 
should be carried down more deeply than those shown on 
the drawings. This can be provided against by a clause in 
the specification rsquiring that the contractor should send 
in with his tender in the schedule of prices which he is 
required to furnish, his price per cubic yard for any more 
that will be required : this should be measured at the 
time, so that no dispute may occur at the completion of 
the work; and at the same time should be noted any 
part of the foundations where they do not go down so deep 
as the drawings provided. One thing may balance another ; 

s 
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if not, and the employer has bonnd yon to a certain snm 
some saving mast be studied in another part of the 
stmctnre. 

If this principle is carried out throughont the building, 
many of the difficulties and troubles, the recriminations 
and heartburnings, the appeals to law and " my solicitor/^ 
might be saved. 

No architect should neglect to bear in mind that, al- 
though it is his work and his duty to erect as good a 
building as possible for his client, the contractor has 
entered upon the work in order also to obtain something ; 
and his (the architect's) duty is to see that no unfair ad- 
vantage is taken on either side. 

When the work is of sufficient importance; and, indeed, 
wherever possible, a clerk of the works should be engaged 
to watch the work in the interest of the employer, and 
that is the only way in which a perfectly sound building 
can be ensured; because, although the contractor may 
have every wish to do well, the thousand and one questions 
that are constantly arising as to the meaning of drawings 
require a skilled interpreter to be always on the spot. 

To be an interpreter of the drawings, and a witness that 
the materials are those intended to be used when the con- 
tract was signed, are the sole duties of the clerk of the 
works, and very onerous duties they are if properly 
performed. They require an equable temper, a tho- 
rough practical education in all branches of the building 
trades, and a thorough knowledge of the meaning oi 
drawings. 

In order that the architect should know exactly the 
state of the building and its progress, the clerk of the 
works should be furnished with some blank forms, some- 
what like this one subjoined : 
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These forms should be filled up and forwarded to the 
architect's office at the end of each week ; and there, if 
docketed, will be a record of the progress of the work* 
and enable him to understand what may be required, and 
how to time his visits of inspection. 

I have heard many theories as to what trade a clerk of 
the works should have been brought up to. Joiners are 
more frequently chosen because their work is more shown 
in the finishing of the building, and they are, as a rule, a 
very decent body of men, with more general information 
than some other trades ; but they cannot, of course, unless 
under exceptional circumstances be undoubted judges, say, 
as to the quarry bed of a stone, or the quality of bricks. 

It is better to choose the clerk of the works with 
reference to the particular work for which he is required. 
For a stone-built church a mason would be, probably, 
the best man; for the majority of dwelling-houses, a 
joiner: but it seems to me that a man who has been 
brought up for the general superrision of a building, 
over all the trades, is more likely to be a trustworthy 
foreman, than one who has, possibly, contracted a restricted 
class or trade prejudice. 



WAEMINO AND VENTILATION. 



In the title of this article is snmmed np the whole duty 
of an architect. We require bnildings to shield us from 
the weather (onr persons or our goods) ; and, this object 
being attained, we shonld so ventilate onr work that the 
inhabitant or occupant should breathe pure air. 

If this proposition be taken for granted, the import- 
ance of the suljject cannot be over-rated ; and if proper 
attention could be givdn to it in every building, a sneer 
at architects, which is the favourite method of treating 
the matter in the public press, would lose its sting. 

Every building requires drainage for sewage matter 
and other excreta, the ventilation of which is as im- 
portant to health as any other arrangement, but how 
often is this lefb to " take its chance." Every apartment 
in a house requires that the air should be frequently 
ehimged ; but if the joinery were perfect this could not 
be had in most cases, for the only currents of fresh air 
are under the doors and between the window sashes. 

To take the case of an ordinary town house, warmed 
by means of open grates, the following precautions should 
be considered as necessary, and as much care should be 
exercised as in keeping out the damp. 

First, for the drainage, not only should all the exits be 
carefully trapped, but they should be periodically examined, 
in order to ascertain whether they are in good working 
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order ; and below the trap, in every case, there should 
be an air shaft carried np above the level of the roof to 
give an outlet to the sewer gas which collects wherever 
there is a space. This shaft is nsefol in several ways ; 
the sewer gas, if warmer than the outer air, will rise and 
escape, and dissipate in the open air, and if it is not 
warmer, then a down-dranght is created every time the 
plug of a W.-C. or other exit is set working, and so 
prevent the upward rush of air that otherwise occurs 
every time that the trap is opened or in active use. 

When gas is used, above every burner, or arrangement 
of burners, there should be a trumpet-mouthed exit for 
the heated spent air : this should be conducted horizon- 
tally between the ceiling and the next floor into flues 
specially arranged and, for the sake of convenience, built 
into the smoke stack. This should be considered indis- 
pensable wherever gas is used ; no system of gas-lighting 
should ever be considered without it, and no ventilation 
is more perfect, because the heated air forms its own 
draught, and, in £ftct, sets itself in motion the moment 
the gas is burning, whilst at the same time, as the heated 
air escapes, the air in the room rifles and any arrange- 
ments for the inlet of fresh, air are put in operation. The 
top of each of these flues, or spent air escapes, should be 
covered with a capping, which, whilst it prevents the outer 
air from blowing down, at the same time leaves a ready 
escape for the ^ent air. 

The next arrangement in importance for a town dwell- 
ing-house is warming, and as this may, and should, be 
also the active principle in the ventilation of a dwelling- 
house, I will consider both subjects at the same time. 

Firstly, an open fire being taken for grafted, liow 
should it be constructed so that it should give out a proper 
amount of heat for the quantity of fuel ? Those] parts of 
a fireplace, such as the bars, which have to stand rough 
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treatment whilst in a state of heat, must be made of 
metal ; bat, as most metals are good conductors of heat, 
the grate and the adjacent parts should be of a non- 
conducting substance, so that no more of the heat than 
is necessary should be absorbed, and for this purpose 
fire-clay, moulded in the various forms for the back and 
sides, should be used. Then, in order to further econo- 
mize the heat, a hollow chamber should be formed sur- 
rounding the whole of the fireplace ; and, if fresh air be 
introduced into this chamber, it can, after being heated, 
be brought into the room. 

Fresh air should also be brought by means of air 
channels under the grate, so that when the column of 
air laden with smoke, which, being warmer than the 
outside air, rises in the flue and is called a draught, it may 
be readily fed, and if the room be inhabited by over- 
anxious people or invalids, who close the natural inlets of 
air, the doors and windows, the fire will burn by the free 
admission of that which is as necessary to it as fuel, and, 
indeed, is part of the composition of fire itself. 

I have here described in general terms the systems 
adopted by many makers of stoves and grates, and the 
advertising columns of the building papers will show many 
that are all arranged oq the principles above set forth. 
I generally advise the adoption of Barnard, Bishop, and 
Barnard's, or Boyd's, having found them satisfactory, but 
I do not mention these names in order to draw invidious 
comparisons with other makers, who may be quite as good 
in principle and workmanship. 

In situations where the back of the grate, or chimney 
back, is placed towards a passage or corridor, great 
comfort in the house, and economy of fuel, may be 
attained by forming a valvular grating connecting with 
the hollow back, thus warming two apartments with one 
fire. 
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It is essential, in all houses where comfort is stndied, 
that it should be possible to make the hall and passages, 
although not so warm as the apartments, at least some 
degrees above the outside air in cold weather. Surely 
nothing can be more dangerous to delicate persons than 
the custom of super-heating the rooms and leaving the 
passages, and even the bedrooms, to take care of them- 
selves ; the icy stagnation of the air that is felt in houses 
that are left in this manner, is only to be once felt to be 
ever afterwards remembered. An effectual method of 
arranging this is by means of hot-water pipes, fed from 
a boiler in connection with the kitchen range ; and if this 
be considered whilst the hot-water supply to the lavatory 
and the bath-room is being fixed, the extra expense is 
very sHght. 

Where the hall is in a central position a small Gumey 
stove will be found a very great acquisition to the comfort 
oC the house. Care should be taken wherever there is a fire 
to obtain for it, by means of special channels, a current 
of fresh air ; if this be done the fire, in all cases, will help 
to ventilate the apartment in which it is burning. 

In cold and exposed situations, when it is impossible 
to keep even a small casement open, if double sashes be 
provided the outer air may be admitted without any 
perceptible draught by slightly opening the bottom light 
of outer sash and the upper light of the inner sash. 

In rooms with a warm aspect a small casement or 
ventilator should be provided, in order to admit the air 
when it is not desirable to open the windows. 

The ventilation of all the timbers of a building should 
also be carefully arranged by gratings, placed so as to 
admit a thorough current of air in the space under the 
lowest wooden floor and between all the ceilings of the 
ceiled rooms and the floor above. 

The ventilation and warming of public buildings, such 
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as halls of meeting, churches, hospitals, or schools, where 
large numbers of persons assemble in the daylight, require 
different treatment to theatres and other places of amuse- 
ment, where they are in most cases used at night, and 
require no warming arrangements. 

In the former class of buildings the first necessity for 
the warming is a good and well-ventilated chamber for 
the heating apparatus, the next is the choice of system to 
be used, whether by steam, hot water, or hot air, or a 
mixture of the two systems. 

The systems of heating by hot air are the least expen- 
sive in execution, the simplest leing to sink, under the 
level of the floor, a furnace or stove, the chamber being 
covered by means of perforated gratings ; the smoke-flue 
is then carried in a trough through the building in 
order to economize the heat, and the smoke is then dis- 
charged at some convenient distance by means of an up- 
right flue. 

In the more elaborate systems of heating by air, the 
hot air is discharged at various points of the building, 
either at the level of the floor or by means of gratings, 
at any desired level above the floor ; in all cases where 
this plan is adopted the gratings should be made to close 
by some sort of valvular arrangement, in order that, if it 
be necessary, the heat can be economized, or directed into 
any portion of the building where it may be required. 

The hot- water system is much more effective than the 
hot air, but is much more expensive. In the best systems 
I have had under my notice, the pipes filled with water 
are coiled in the furnace, and, being carried throughout 
the building required to be heated, return again into the 
furnace, so that no boiler is required, and the water, 
being continually re-used, soon loses any sediment it may 
have had originally ; then, by means of a waste and 
escape valve at the highest point of the piping, the whole 
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is very easily kept in order. The two dangers of this 
system are, that the escape-valve should become out of 
order, and that the pipes, in course of time, may fail from 
the constimt pressure; but this does not appear more 
than one of the objections that pertain to any system. 
Nothing can be kept in continual working order without 
proper and periodical inspection, from the simple pre- 
caution of inspecting and cleaning the roof-gutters to the 
examination at stated intervals of a steam-engine boiler. 

The plan of carrying the pipes through the building in 
a sunken chamber or trough, although convenient, and 
more sightly than keeping them above the floor level, is 
certainly wasteful of a great quantity of heat, because the 
air heated by the under sides of the pipes being in most 
cases confined within a narrow limit, cannot radiate its 
heat, and, therefore, at least one- third of the power is 
wasted ; but, when appearance is to be studied, I should 
certainly recommend the trough system. 

In buildings such as schools, where the divisions into 
apartments are not more than twenty feet wide, there 
appears to be no better system of warming than by means 
of the ventilated open fireplace, — and, indeed, this has 
been always recommended by the Committee of the Privy 
Council on Education. 

Of course where there are many fires to be lighted and 
attended to, the labour is very much greater than the one 
furnace, which is attended to by a responsible person ; 
but in public schools, where there are so many young 
hands who ought to be taught the proper methods of 
laying, lighting, and keeping up a fire, this should be no 
objection, unless the pupils are supposed to go to school 
to merely learn out of books. 

Wherever pipes are used for the conveyance of heated 
air or water, they should always be so placed that the 
dust collecting on them be easily cleaned off them, 
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especially when they are under a floor; much of the 
offensive smell that is complained of from heated pipes 
will he found, on examination, to proceed from matter 
scraped from the feet of persons passing over them. 

Gas stoves I merely mention in order to condemn as 
expensive, unhealthy, and inefficient, and never to be 
nsed except where no other plan can be adopted. 

In the ventilation of buildings that are used only 
for gaslight representations, there should be no difficulty 
if the rules laid down for a dwelling-house be observed : 
no gas-burner should be put except above it could be 
placed a flue to carry off the spent air that is the result 
of the combustion. This should be as carefully provided 
as if each burner were a grate evolving visible smoke. I 
have had no practical experience of them, but according 
to the descriptions and theory, it seems to me that the 
system called Tobin's is one of the most perfect that has 
been discovered for introducing fresh air into any place 
that is thronged with persons. It consists in placing 
vertical tubes to about the level of the head of an adult, 
having a wide mouth bending into the room, and an inlet 
from the outer air ; this, acting upon the syphon prin- 
ciple, being once set at work by the action of the gas, 
and the calls for more air which each burner gives out, 
would produce a constant upward and imperceptible 
current of air. 

In all systems of ventilation one thing is certain, that 
openings to let in fresh air, and openings to let out foul 
or spent air, are useless unless there is united action 
between them. If the foul air, being driven upwards by its 
being warmer than the fresh air, comes across a current of 
cold air, it is immediately cooled, and being of greater 
specific gravity than fresh air, it sinks again ; so that there 
is only the choice of evils — ^whether you will take your 
poison hot or cold ! 
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No general directions that ^1 be equally applicable 
can be given. All I have endeavoured to do is to put 
together that which I have found in my experience to be 
the principles to be observed. That plan which would 
thoroughly ventilate a building placed on a high hill 
would certainly not answer in a warm valley. The thick- 
ness of the walls must always be taken into account in 
the plans of wanning ; thin walls take up and dissipate so 
much heat that thick walls will contain and return to the 
interior. 

In all cases where possible, let the arrangements for 
the lighting, warming, and ventilation be considered at 
the same time ; so that, if even they cannot be carried out 
simultaneously, it will be evident to your successor what 
were your intentions. 

Ventilate all the drains to the outside of the building. 

Supply fresh air to aU places where foul is being con- 
sumed. 

Carry off the spent air of gas by means of flues specially 
arranged ; and where the flues are necessarily of so great 
a length that the air within it will cool so much as to 
check the upward current, insert a small gas jet in the 
flue, that will start the current and keep up the circu- 
lation. 

Bemember that a cold draught of air brought down 
upon the head is not only dangerous, but is probably not 
ventilation, — ^it is very probably only the foul air, cooled 
by friction with the outer air, descending to be rechauffe. 
and again consumed. 

Let the inlet for supplying fresh air be in direct com- 
munication with the outer air, as no ventilation from one 
apartment to another can be efficient. 



CONCRETE. 



I EXTBAGT the following remarks from the Transactions 
of the Royal Institute of British Architects, 1835 to 1836 : 
'' A Prize Essay on the Natare and Properties of Con- 
crete," by G. Godwin, Esq., F.R.S., F.S.A. 

'' The concrete now generally employed is compounded 
of Thames ballast and Dorking lime, in certain pro- 
portions, yarying according to the opinion of the user and 
the goodness of the materials, from one of lime and foar 
of ballast, to one of lime and twelve of ballast. They are 
sometimes mixed together, slaked as mixture, and thrown 
into the foundation from a certain height : sometimes the 
ballast is laid on the site of the intended erection, and the 
lime poured over it in tte shape of grout ; whilst at other 
times the spaces to be concreted are filled with water, and 
the lime and ballast being mixed in proper proportions 
are thrown into it dry.* Instead of gravel, Kentish 
rubble and broken pieces of granite, properly grouted, 
have been most extensively employed, more especially 
by Sir John Soane, who has used a preparation of this 
sort for most of the public buildings in Westminster 
executed under his direction; viz.: at the Law Courts, 
the additional buildings to the House of Lords, the 
Library of the House of Commons, the Board of Trade 

* The first of these methods is that which is now most com- 
monly employed.— F. B. 
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and Priyy Conncil offices, the State Paper office, and 
others. The fonndations of these edifices were formed 
of granite or other hard stone broken in small pieces 
(none exceeding the size of an ordinary hen's egg)j and 
laid in layers closely rammed, and grouted every third 
layer with a groat composed of Dorking lime and sharp 
river sand; other layers of similar pieces of stone were 
then laid, and rammed and grouted as before, and so the 
operation was repeated until the required thickness was 
attained. Upon the top of the mass thus formed there is 
usually a tier of York landings, connected by a chain bar, 
from which arise the walls. . • • The buildings appear 
to stand well. . • . 

'< Notwithstanding the high, and deservedly high, 
authority of Sir John Soane's name, to me there seem 
several objections to the adoption of this method.* In the 
first place, from an examination I find that into many of 
the interstices, unless the work is executed with greater 
care than can in all cases be ensured, necessarily occurring 
between the stones, and which are many more than can 
possibly exist when the stones used are of a variety of 
sizes, intimately mixed as in ballast, the grouting does 
not penetrate, whereby the solidity of the mass is greatly 
interfered with; secondly, by the after ramming much 
injury accrues to the lower stratum, by that time perfectly 
set ; and, thirdly, the expense." . . . 

I have quoted the foregoing remarks, although they are 
treating in great measure of a practice that is now little 
used, as it sets forth so clearly the ill effects of such a 
mode of construction, by layers, and ramming — ^rending to 

♦ The experience of the last thirty-five years fully bears out 
the opinion here given, and proves the care and scientifio insight 
of the author of this paper.— F. B. 
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pieces with repeated blows, a substance that ought to 
be of all others homogeneons, after it has cemented 
together. 

" In order properly to apportion the quantity of lime 
necessary to be used with the ballast, it will be well if you 
ask yourself this question : What are you in reality doing 
when forming a mass of concrete ? or, rather, what ought 
to be done ? To this the answer must be, a stone wall ; 
in a manner, it is true, possessing advantages peculiarly its 
own, but still a stone wall* The pebbles, then, are the 
materials with which it is to be built, and must be 
regarded only in that light, so that in considering the 
quantity of lime necessary to be added in order to form a 
proper mortar wherewith to unite them, regard must alone 
be had to the sand contained in the ballast, and according 
to the quantity and quality of that ingredient must be 
apportioned the lime. It is true, that upon the propor- 
tion borne by the pebbles to the mortar, the strength and 
goodness of the concrete materially depend; but this, 
except under peculiar circumstances, must but little inter- 
fere with the preparation of the mortar ; it is another 
question, separately to be considered. 

"Now, practice, and a variety of experiments, have 
shown, that Dorking stone lime, being ordinarily good, 
will form a most excellent mortar when mixed with three 
times its own quantity, by measure, of sand ; and, although 
it is quite certain that if it be well burned, ground, and 
used hot — and this it must always be for concrete — it will 
make excellent mortar when mixed with four of sand, even 
better, if the lime be powerful, than with less, this may 
serve as a generally admitted good proportion. With 
respect to the amount of stones essential to a good con- 
crete, it is generally maintained by those practical men 
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who have thoaght apon the subject — ^nnfortiinatelj bat 
f»%w— that it should be doable that of the sand by measure, 
and my own experience folly bears out this belief. Three 
masses of concrete equal in bulk, were formed in pits pre- 
pared for them. No. 1 was compounded of screened stones 
well grouted with lime water, no sand or small stone was 
present ; No. 2, of four parts stone, and one of sand ; 
No. 3, of two parts sand, and one of stone ; and. No. 4, 
two parts stone to one of sand ; the lime in these last 
three cases being the same, viz., one-third the quantity of 
the sand (as abore premised), and properly admixed with 
water. When sufficiently indurated, a sharpened pole 
was, by means of a lever, forced down into them with a 
certain calculable force, and the comparative degree of 
resistance offered to its entrance, was in reverse order of 
the numbers. Various other experiments were tried, 
making alterations in the proportions of the ingredients, 
bat in all cases it was clearly shown that two parts of stone 
and one ofsand, with sufficient lime dependent on the quality 
of the materials to make good mortar with the latter, formed 
the best concrete. 

" In the formation of concrete, solidity is the great end 
to be attained. We know very weU that, although a pit 
appears to be filled with large stones, the interstices 
necessarily occurring would still admit a great quantity of 
smaller stones, and that even then sand to a large amount 
might be introduced without occupying more space. 
Variety of size in the stones employed, and consequent 
need of sand is, therefore, of importance even in this point 
of view, to say nothing of the necessity for its presence 
in the formation of mortar, whereby the stones are to bo 
connected. No effect will be produced by the lime 
alone ; it is from its mixture with sand that the properties 
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of mortar alone result, and as every practical man knows, 
it is mnch better that it have too much of this ingredient 
than too little. ... 

" In the mass No. 4, offering the greatest resistance on 
onr first experiment, the proportions would appear thus : 
lime, one part ; sand, three parts ; and stones six parts, 
by measure, lime forming ane'tenth only of the whole mass; 
and this has been proved is quite sufficient, nay, better 
than more, provided the proportions of sand and stones are 
maintained. • • • 

^ It is hardly necessary to observe that if pit gravel be 
used, it should be well washed in order to free it from all 
dirt or impurities, and a due quantity of clean sharp river 
Band, if needed, be added to it, care being taken that the 
sizes of the stones are as various as possible. 

" The methods of mixing and applying concrete are 
several, each having its advocates and opponents. The 
one most generally employed, and, as I shall attempt to 
show, the best, is thoroughly to mix the lime previously 
ground, with the ballast, in a dry state; sufficient water 
being then thrown over it to effect a perfect mixture; it 
should be turned over, at least twice, with shovels, — if 
oftener so much the better, — put into barrows, and wheeled 
away for use instantly. It is generally found advisable to 
employ two sets of men to perform this operation, say 
three in each set; one man to be engaged fetching the 
water, &c., while the otiiier two turn it over to the second 
set, and they, repeating the process, turn it over to the 
barrow men. Sometimes, instead of mixing the materials 
in a dry state, the ballast is spread out and wetted with 
water, then covered with the proper proportion of ground 
lime, and turned over as before. 

^ After being put into the barrows, it should at once be 
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wheeled up planks so oonstmcted as to gain a fall of seven 
yards, and thrown into the fonndation, which has the 
mechanical effect of driving the particles closer together, 
and giving greater solidity to the whole mass. Boon 
after being thrown in the mixture is observed to be in 
commotion, and much heat is evolved, sufficient, indeed, to 
throw off a large quantity of water in the shape of vapour. 
This is caused by what is called the slaking of the lime. 
In combining, condensation is effected — ^the lime and 
water together occupying little more space than the lime 
had before done singly. Now when the particles of matter 
composing a body are brought closer together, or the inter- 
stices (and these occur in all bodies) are filled up with 
other matter, as by mechanical compression or chemical 
combination, it is supposed that its capacity for heat la 
lessened, for caloric is always evolved. • • 

" The concrete then being thrown down into the trenches, 
or intended site of the building, it is customary with some 
to keep a man constantly employed in levelling and pud-' 
dling it, as it is termed ; this, if it be done, should follow 
instantly after the barrow load has been emptied ; for if 
the concrete be first allowed to set, much harm will be 
done by disturbing it ; while the benefit that results in any 
case is but trifling. , For my own part, and it is also the 
opinion of many practical men, I would not have it in the 
least disturbed, but allow it to remain precisely in the 
situation into which it had been thrown from the barrows. 
As the concrete stratum approaches the surface, this 
operation may in a degree be necessary in order to obtain 
a level surface, but whenever it is done, again I would say, 
let it be done quickly. 

*' The barrow load of concrete in the fall spreading over 
the ground will be found, if continued regularly over the 
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sarface, to form a stratum from seren to ten inches tliick, 
which should he allowed to set before throwing in « 
second ; this, however, if the building be of any size hao 
usually taken place at the near end by the time that the 
far one is completed. 

*' It is advisable always to perfect one stratum before 
commencing the second, but if this be impracticable, the 
second stratum or bed as it approaches the end of the first 
should stop something short of it, the third in like manner 
short of the second, and so to the top, forming steps, as it 
were, upon which the stratum afterwards to be filled in 
may rest." 



Since the foregoing remarks were written by Mr. 
Gfodwin, concrete has been used for a variety of purposes ; 
in sea walls, fence walls, railway sheds, warehouses, and 
even dwelling houses ; and, if any method could be hit 
upon that should, without altering the character of the 
material, give it a more pleasing appearance, it would be 
much more generally used. 

But before entering upon the subject of building in 
concrete, I should wish to point out that Dorking lime is 
not the only material that can be used in its construction ; 
in the sea wall, at the East Cliff, Brighton, built about 
sixty-live years since, the component parts of the con- 
crete were hydraulic lime, beach shingle, and sand ; and, 
taking into consideration the severe wear and tear, 
it must be said to be a successful employment of the 
material. 

In very wet foundations, or where a quick setting concrete 
is required, blue lias lime has been used with success; but 
I should not advise its being resorted to unless for tho 
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above reasons, for, althongh it makes a rery hard concrete^ 
it is brittle, and wants the certain amount of ehtsticitj that 
Dorking lime gives, and causes a tendency to break short 
upon violent concussion. 

There are several patents and methods for building in 
concrete, but the most popular appears to be that of 
Mr. Tall,^who has patented an apparatus of a most 
ingenious kind, — ^which in a great measure saves the ex- 
pense of scaffolding. 

By Mr. Tail's method the concrete is formed, whilst 
not, into troughs constructed so that they may be fixed 
to the thickness of the proposed wall, and scaffolding 
poles are saved by using iron brackets projecting from 
the wall. 

The proportion that Mr. Tall advises, and has used, is 
fourteen yards of brick burrs and gravel stone to one yard 
of Portland cement. He says in his pamphlet-^ 

'' The materials for making concrete are found in every 
part of the United Kingdom, viz., clay, which may be 
burnt into ballast easily and cheaply, and is a most 
superior material for concrete ; gravel, stone, crushed slag 
from furnaces, smith's clinkers, oyster shells, broken glass, 
crockery, or any hard and durable substance. Where 
sand stone or any flat stone is to be found, walls can be 
built even cheaper than gravel concrete, as a labourer can 
break the stone, if too large to go into the machine, taking 
care to fill up all the space between the large stones with 
the broken fragments, about six inches deep in the appa- 
ratus all round, then pour in grout again, another layer, 
and so on, until the apparatus is filled up ; thus a solid 
and cheap wall is built. 

''The proportions of materials employed in the con- 
struction of houses now in progress opposite Perry Street, 
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Graresend, with J. Tail's patent apparatns, are as 
follows :— 

£ 8. d. 
Seven yards of bnrrs from brickfields, at 5s. • 115 

Seven yards of gravel stones, at 3s 110 

One yard of Portland cement (16 bushels to the 

cubic yard at 2s.) 1120 

Labour, at 2s. per cubic yard • 1100 



£5 18 



•* These fifteen yards of concrete will build sixty yards of 
nine inch work, at a fraction under one shilling and 
elevenpence (per yard ?) If we include the superintendence 
of a good carpenter, who will do all carpenter's work (no 
other skilled artisan being required), the yard of nine 
inch work will not exceed two shillings and sixpence ; 
and in many parts of England, where clay and small 
coal is at hand, it can be done at two shillings per yard 
superficial." 

I have quoted sufficiently from Mr. Tail's pamphlet 
to show that if he can prove the figures to be correct, 
concrete is a very cheap building material ; as to its 
strength and durability there can be no doubt; but, 
although he says that, '< when stuccoed it has a neat and 
nice appearance," and I do not dissent from its neatness 
and niceness, it can never, I should imagine, be used for the 
facing of good work where appearance is studied, and 
where economy is not the be-all and end-all of the 
structure. 

But, although I cannot advise that the facing of concrete 
should be merely left and stuccoed, it is such a cheap, and 
at the same time substantial method of construction, that 



Umcc k BO rcMon wfaj, eren in fint-nte bmldti^s, the 
bac ki n g Bhoold not be <rf thu material, and this might be 
eanlj woiked in Tali's procesB, tba ladng brangbnOt in to 
the faee of the appantos, and the filling in aftenrards 
placed. Tbne would be tctj little that is new-fangled In 
(hie, for it would be Teiy nearlj rererting to the old 
Norman, and even Boman, method of boilding an exterior 
and interior wall wiUi a apace filled in brtween with a 
■pecies of concrete ; onlj, in thia instance, we should have 
a better backing. 



MEASURES AND THEIR DESCRIPTIONS. 



Imperial Msasubb came into operation in Great Britain^ 
ou May 1st, 1825, and the principle upon which it is cai- 
cnlated I will describe briefly. 

Take a pendalnm which will vibrate seconds in London 
on the level of the sea in a vacnam, divide the part which 
lies between the axis of suspension and the centre of oscU- 
lation into 891*393 equal parts, then one thousand of 
these parts will be an imperial inch, twelve thousand will 

be a foot, and thirty -six thousand will be a yard* 
The standard yard is " that distance between the centres 

of the two points on the gold studs in the straight brass 
rod, now in the custody of the clerk of the House of Com- 
mons, whereon the words and figures, ' Standard yard, 1 760,* 
are engraved," which is declared to be the genuine standard 
of the '^ measure of length called a yard ;" and all other 
measures of length are to be measured from it. 

The standard pound is determined to be thus measured: 
take a cube of one inch of distilled water at 62^ Fahren- 
heit; let this be weighed, and let such weight be divided 
into 252*458 equal parts ; then will one thousand of such 
parts be a troy grain, and 7,000 grains are a pound 
avoirdupois. 

For an imperial gallon, ten pounds such as those men- 
tioned above, which gallon will contain two hundred and 
seventy-seven cubic inches, and two hundred and seventy- 
four one-thousandth parts of a cubic inch. 
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TABLE OF SEVERAL STANDABD MEASUBE& 

JJOiSG XSASCBK 



3= 1 

36 = 12 = 1 YmM, 

108 = 36 = 3=1 
594= 198= 1H= 5i= 1 
23,760 = 7,920 = 660=220=40=l,c^ 
190,080 = 63,360 = 5,280 =1,760 =320 =8 = 1 

ALSO, 
4 inches = 1 hand. 

6 feet = 1 fathom. 

3 milea = 1 league. 

60 geographical mileB = 1 d^ree. 
69^ Eogliah miles = 1 d^^ree, nearly. 

360 degreeSi or 25,00p miles, is equal to the circmnference 

of the earth, nearly. 







CLOTH MEASUBE. 


laches. 




Nails. 


2i 


^= 


1 Qa«rt» 


9 


:= 


4 = 1 


36 


^ 


16 = 4 = lyard. 


27 


= 


12 = 3 = 1 ell Flemish. 


45 


^ 


20 - 5 - 1 ell English. 


54 


^ 


24 = 6 = 1 ell French. 



SQUARE MEASUBE. 
Inehes. Feet. 

144 = 1 T^ 

1,296 = 9 = 1 Pda 

39,204 = 272i= 80i= 1 
1,668,160 = 10,890 = 1,210 = 40 = 1 rood. 
6,272,640 = 43,560 = 4,840 = 160 = 1 acre. 

Also hi yards = 1 pole. 

40 poles = 1 rood. 

4 roods = 1 acre. 
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Superficial, SquarBy or Land measures are calculated from 
the yard of 36 inches multiplied into itself ; thus, 1,296 
square inches = 1 square yard ; also, the length of a pole 
being h\ yards, the square pole contains Z0\ square 
yards. A square mile contains 640 square acres. In 
measuring fens and woodlands 18 feet are generally allowed 
to a pole, and 21 feet in forest land. The ancient measure 
called a hide contained about one hundred arable acres, and 
five hides were a knight's fee. At the time of the Norman 
conquest there were two hundred and forty-three thousand 
and sixty-three hides in England. 







LAND TABLE. 




1 acre 


Square yds. 
4840 


Side of square, 
yds. ft. in. pts. 

69 1 8 6 


Diameter of a drdew 
yds. ft. in. pts. 

78 1 6 1 


3 roods 


3630 


60 9 


67 2 11 5 


2 roods 


2420 


47 7 


51 1 4 


1 rood 


1210 


34 2 4 3 


89 



AVOIRDUPOIS WEIGHT. 

16 drams = 1 ounce. 

16 ounces zz 1 pound. 

28 pounds z: 1 quarter. 

4 quarters = 1 hundredweight. 

20 hundredweight = 1 ton. 



TROY WEIGHT. 



24 grains 

20 pennyweights 

12 ounces 



1 pennyweight. 
1 ounce. 
1 pound. 



marked 
dwt. 

oz. 

lb. 



^82 MEAST7BES AND THBIB DESCRIPTIONS. 

APOTHEOABIES' WEIGHT. 

20 grains == 1 scrapie. scr. 

3 scmples = 1 dram. dr. 

8 drams = 1 ounce. os. 

12 ounces = 1 pound. lb. 



FBBNCH DECIMAL LONG MEASXTEE. 

Millimetre = -OSSS? English inches. 

Centimetre = 'B9371 „ 

Decimetre = 8-93710 „ 

Metre =z 39-37100 „ 

Myriametre = 6-2138 English miles. 

Kilometre =1093-6000 yards. 

An inch is '0254 metre. 2441 inches = 62 metres. 
1000 feet nearly 305 metres. 



FBENCH SQUABE MEASUHE. 

1 metre = 11 96033 English yards. 
1 are =z 0-098845 roods. 

1 hectare = 2-473614 acres. 



FRENCH DECIMAL WEIGHTS. 

Gramme = 15*436 grains. 

Decigramme = 1*5434 „ 

Centigramme = 0*1543 „ 

Milligramme = 00154 „ 

Decagramme = 154*3400 „ 

Hectogramme = 3 21^4 oz troy. 

„ or = 3 5270 „ avoirdupois. 

Kilogramme = 2-6795 lbs. troy. 

„ or = 2-2048 „ avoirdupois. 

Myriagramme = 28*7850 lbs. troy. 

„ or = 220480 „ avoirdupois. 

Quintal = 1 cwt., 8 qrs , 24^ lbs. 

Millier or Bar = 9 tons, 10 cwt., 3 qrs., 12 lbs. 



VALUATION OF ESTATES. 



Memoranda of Facts in matters of Valuation and Oalonlation. 

FSB OBHT* 

The Talae of Freehold land is generally considered 

at SO to 3d years' purchase . . .3 

Freehold ground rent 25 to 30 years' purchase . 4 
Freehold houses and buildings, 1st and 2nd class, 

18 to 20 years' purchase • . .5 

Ditto, Srd and 4th class, 16 years* purchase . 6 

Leasehold property, 1st and 2ud class houses and 

buildings, 15 to 16 years' purchase . .6 

Also the unexpired term of years for long terms * 

must be calculated. 
Leasehold property, 2ud and 3rd class, 14 to 15 

years' purchase • . . .7 

Ditto, 3rd and 4th class, 12 to 13 years' purchase . 8 
Ditto, 4th and 5th class, 11 to 12 years' purchase . 9 
Ditto, 5th and 6th class, 10 years' purchase . 10 



Benewing Leaseholds under Deans and Chapters. 

The Dean and Chapter of Westminster renew their 
leases, originally granted for 40 years, under the 8 per cent 
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Ubies, the renewiiig fine of one jeu^s rent psjable hj ihe 
tenant ererj foorteen yesn, except for rery enpeiior 
hooMfl et the West end of the town, which are renewed 
nnder the 7 per cent, tables, the r enew in g fine of 1} yean 
being payable by the tenant ereiy foorteen years. 



On the Bishop of Winchester's Estates. 

1^ year's renewing fines for 14 years lapsed in a lease 
originally granted for 40 years, 7 per cent, tables, if next 
the river ; or 1} year's fine inland, 8 per cent. 



(Mty of London Leasesi Scale of Oioimd Bents. 

■. d. d. 

Ist class sitoation, per ft. frontage 5 per ft. deep 3 

2nd ditto ditto 4 ditto 2 

drd ditto ditto 3 ditto H 

4th ditto ditto 2 ditto 1 

5th ditto ditto 1 ditto Oi 

Renewing fine, 7 years' ground rent every 14 years for 
a term of 41 or 61 years, 
Lessee to insure repairs, &c. 



Fnrohase of Qood-will in Betail Trade, &c. 

If retail trade is carried on, giving credit, say 1 year's 
purchase. 

If retail trade is a ready money concern, say 1^ year's 
purchase. 

If retail trade is subject to be annihilated, as a public- 
house, say 2 to 3 years' purchase. 

Calculating rent for fixtures, say 12^ per cent, or ^, 
being 28. 6d. in the pound. 
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AUowanoe to Tenants for Sepairs. 

8 per cent, allowed for amount of repairs for 21 years. 
7 ditto ditto 31 

Or generally say : 
12 per cent, allowed for amonnt of repairs for 12 



10 


ditto 


ditto 


15 


9 


ditto 


ditto 


18 


8 


ditto 


ditto 


23 


7 


ditto 


ditto 


33 


6 


ditto 


ditto 


above 33 



if 



n 



Furchase of Land Tax. 

To be made tinder the Land Tax Act, at the price of 
the 3 per cent. Consols, and to which add one- tenth to 
the amoonti the income tax being now taken ofif. 





Memoranda relative to the Valuation of Leases. 


d. 




£ 


8. 


d. 




Oi 


per foot • 


45 


7 


6 


per acre. 


Oi 


» • ' 


90 15 





n 


Of 


» • * 


136 


2 


6 


» 


1 


n • * 


181 


10 





n 


u 


» • 


226 


17 


6 


n 


H 


n • « 


272 


5 





ff 



Grown Lands. 

The mode adopted in respect to the valuation for re- 
newal of the crown leases. Allowance for repairs as 
under: 
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Houses £25 per smittiii and under, 10 per cent. 

M £25toie50 „ 6 „ 

„ £50 to £100 „ 7 „ 

9, £100 and upwards 5 ,, 

The rack rent not an OTerstrained rent on account of 
Crown property, and to encourage improvements, yiz. : 



Rack rent per annum • 


• 


£63 








Deductions : 


iB B. d. 








Present repairs, £200 14 








Ordinary repairs 


.330 








Land tax 


.330 








Insurance, £700 


• 15 








Outgoings 


.480 












25 


9 







, clear rental. 




£37 


11 





Say £40 per annum, 








Or another case : 










Rack rent, per annum 


• . 


£150 








Deductions : 


£ B. d. 








Present repairs, £250 17 10 








Ordinary repairs 


. 7 10 








Land tax . 


. 5 12 








Insurance . 


. 5 10 








Contingencies 


. 7 10 












40 


12 









• 


£109 


8 






With Crown leases the custom under Act of Parliament 
is to renew when within 20 years of being expired, not 
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esrlier ; a new rent is then assessed, taking one-tliird fine 
and two-thirds rent, in order to secure more effectually 
the rent so reserved. 



Increase of Population. 

First 10 years of the century : 

Increase in England and Wales, 1800 to 1810 15i 
Ditto ditto 1810 to 1820 17i 

Ditto ditto 1820 to 1830 15i 

Population in England and Wales, 1801 9 millions. 
Ditto ditto 1810 10 „ 

Ditto ditto 1821 12 „ 

Ditto ditto 1851 17,927,609 

Ditto ditto 1861 20,066,224 

Ditto ditto 1871 22,704,108 

Out of 1000 persons there die annually about 30, and 
the number of the inhabitants of every city and county is 
renewed every 30 years or nearly so. 

Calculations have been made tending to show that the 
proportion of mortality is diminishing, which fact is con- 
firmed by the returns in several great cities, proving 
incontestably the material amelioration in our physical 
condition for a higher state of civilisation. 

100 years since 1 died in 30 
50 „ 1 „ 40 

30 „ 1 „ 48 

20 „ 1 „ 52 

Present time 1 „ 61 
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OliargeB for Surveys and Valnatioiuu 

In the improvements made in London, Regent Street, 
Strand, Westminster, the City, and St. Eatherine's Docks, 
the charges made have heen at the rate of ^ per cent., and 
three guineas for each snnreyor attending to give evidence 
before a Judge and Jury. It is usual to charge 1 per 
cent, for the first thousand pounds, and the remainder 
i per cent. 

Her Majesty's Commissioners for building churches 
allow, for travelling expenses. Is. 6d. per mile out, and 
the same back, but no expenses, and four journeys, not 
more, allowed to each church. 



VALUATION OF ESTATES. 



289 



Table showing the number of years' pnrohase npon the net 
rental reqnired to return a given rate of interest. 



Bate of Interest 


Number of years' 


per cent, per 


purchase on the net 


annnm. 


rental. 


2 


60 


2i 


44-4 


2i 


40 


H 


36-3 


3 


333 


. H 


80-7 


Si 


28-5 


3| 


266 


4 


25 


H 


2325 


4i 


22-2 


4| 


21 


5 


20 


5i 


19 


5i 


181 


5} 


17-4 


6 


16-6 


6i 


16 


6i 


15-4 


6} 


14-8 


7 


14-2 


7^ 


13-7 


7i i 


, 13-3 


7i 


12-9 


8 


12-5 



Example 1. An estate required to pay 4} per cent, 
interest must be purchased at 22*2 years rental. 

Example 2. An estate purchased at 30*7 years' pur- 
chase pays 34 per cent, interest. 
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Agreements under Hand. 

J i. d. 

For £5 and upwards • . .006 

Agreement for Lease or Tack. 

1. For any definite term less than a year : — 

(a.) Of any dwelling house or part, &c. 

rent not exceeding JglOperann. . .001 
(b.) For any famished dwelling house or 

party rent exceeding £26 per ann. 2 6 

The aame 

(c.) Of any lands, tenements of heritable to^yeuflt 
subjects, except as aforesaid . Mrv^'for'^ 

deflniieterm. 

2. For any bther definite term, or for any indefinite : — 
Of any lands, &c., when the consideration, in any 

part, consists of money, stock, or security : 

In respect of such consideration, the same duty 
as the oonyeyance on a sale for the same con- 
sideration. 
Where the consideration or any part of the con- 
sideration is any rent : 

In respect of such consideration, if the rent, 
whether receiyed as a yearly rent or otherwise, 
18 at a rate or a#rage rent. 
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Not excdg 

Exceeding 

£5 
10 
15 
20 
25 
50 
75 



£5 per ann. 

Not exceeding. 

£10 
15 
20 
25 
50 
75 

100 



For every full sum of J250 
and also for any frac- 
tional part of £50 
above £100 • 



If the term is 
definite, and 
does not ex- 
ceed 85 years, 
or is 
indefinite. 


If the term 
being definite 

exceeds 85 
years, bnt 

does not ex- 
ceed 100 yrs. 


If the term 

being 
definite ex- 
ceeds 100 
years. 


£ 8. d. 
6 


£ 8. d. 

d 


£ 8. d. 

6 


10 


6 


12 


16 


9 


18 


2 


12 


14 


2 6 


15 


1 10 


5 


1 10 


3 


7 6 


2 5 


4 10 


10 


3 


6 


5 


1 10 


8 u 



3. Of any other kind whatsoever not herein- 
before described . . . 10 



Appraisements. 

Appraisements or valuations of any property, or of any 
interest therein, the annual value, dilapidations, repairs, 
materials, and labour used or to be used. 

When the amount of the appraisement or 

valuation vdoes not exceed £5 . 

Exceeds £5 and does not exceed 
10 



7> 
M 

n 



20 

80 

40 

50 

100 

200 

500 



» 

» 
7> 



n 

St 

w 

99 



£10 

20 

30 

40 

50 

100 

200 

500 



M 











8. 




1 
1 

2 
2 
5 



10 

15 

1 



d. 

3 

6 

6 

6 
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1« AppniiciiicBts or Tilomtions nade fior, aad f nr the 
infomiatioii of one putj oidj, wmd not oUigntoij bj 
aMessment or operatxm irf law. 

2. AppraiiKment or TBlaadon made in panaanoe of 
tbe order of anj Coort of Admirdfty, Yiee Admiraltf , or 
anj Court irf Appeal from aoj amtfMCP, adjndicatiaii, or 
judgment of anj Court ai Adminltj, or Yiee- Admiralty. 

3. Appnusement or Tahiation of anj property made 
for the porpoae of ascertaining the l^acj or aoceessioa 
duty. 

Every appraiser shall, within fourteen days after making 
his valuation, write out the same in full words and fignres, 
upon duly stamped material, and if he neglects to do so, 
sbsU forfeit the sum of fifty pounds. 

Any person who reoeires from an appraiser, an ap- 
praisement or Yaluation, or pays for the making out of 
tbe same, unless the same be written out and stamped, 
shall forfeit the sum of twenty pounds. 



Schedule Ihyentozy. 

Scftedule Inventory ^ or document of any kind whatso- 
ever referred to, in, or by, and intended to be used or given 
in evidence as part of, or as material to, any other instru- 
ment charged with any duty, but which is separate and 
dijitmct from, and not endorsed or annexed to such other 
ingtmment : 

When such other instrument is chargeable with any 
duty not exceeding lOs., the same duty as such other iu- 
btrument. 

In any other case, lOs. 
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EXEMPTIONS. 

1. Printed proposals of any insurance company. 

2. Any public map, plan, survey, apportionment, allot- 
ment, award, and other parochial or public document or 
writing made pursuant to any act of parliament, and de- 
posited or kept for reference in any registry, or in any 
public office, or with the public books, papers, or writings 
of any parish. 



Bills of Exchange. 

£ 8. d. 

Payable on demand . . .001 

Bill of Exohanoe of any other kind what- 
ever (except a bank note), and Promissory 
Note, of any kind whatsover (except a bank 
note), drawn, or expressed to be payable, or 
actually paid, or endorsed, or in any manner 
negotiated in the United Kingdom : When the 
amount of money for which the bill or note is 
drawn or made does not exceed £5 . . • 
Exceeds £5 and does not exceed £10 . 
„ 10 ,1 „ 25 . 

w 25 I, ,y 50 . 

„ 50 „ „ 75 . 

75 „ „ 100 . 

„ 100 for every £100, and also for 

any fractional part of JBIOO of such amount or 
value • • • • .010 









1 








2 








3 








6 








9 





1 






INTEEEST TABLE- 



TABLE showing amount of Interest for 7 days npon 
amonnts from £1 to £100» 



Anmta. 


8 per cent. 


81 per cent. 


4 pel 


rcent. 


4| per cent. 


1 

5 i>er cent. 


£ 


8. 


d. 


8. 


d. 


8. 


d. 


8. 


d. 


8. d. 


1 





























2 





Oi 





Oi 





Oi 





Oi 


Oi 


3 





Oi 





Oi 





Oi 





Oi 


Oi 


4 





Oi 





Oi 





Oi 





Oi 


Oi 


5 





Oi 





Oi 





Oi 





1 


1 


6 





Oi 





Oi 





1 





1 


li 


7 





Oi 





I 





li 





li 


li 


8 





1 





I 





li 





li 


3 li 


9 





1 





li 





li 





li 


2 


10 





li 





li 





li 





2 


2i 


20 


3 


2i 





3i 





3i 





4 


4i 


30 





4 





5i 





5i 





6 


6i 


40 





H 





7 





7i 





«i 


9 


50 





6i 





7i 





9 





lOi 


Hi 


lUO 


1 


li 


1 


6 


1 


6i 


1 


Si 


1 11 



Directions for finding interest by the aboye table at 
other rates than those for which they are calculated : — 

For 2 per cent, take half of the interest at 4 per cent. 

For 2i per cent, take half of the interest at 5 per cent. 

For 6 per cent, double 8 per cent. 

For 7 per cent, take 4 per cent, and 8 per cent. 

For 8 per cent, double 4 per cent. 

For 9 per cent, take 5 per cent, and 4 per cent. 

For 10 per cent, double 5 per cent. 



GOVEENMENT TABLE. 



Showing the Annual Preminm which must be paid by 
the assured person from any year from 16 to 60 years, in 
order to assure J^lOO on his or her death. 



Age nexi, 
Birthday. 


Annual Preminm. 


Age next 
Birthday. 


Annnal Preminm. 




£ 8. d. 




£ 8. d. 


17 


1 13 6 


38 


2 18 10 


18 


1 14 5 


39 


3 9 


19 


1 15 4 


40 


3 2 9 


20 


1 16 2 










41 


3 4 10 


21 
22 
23 
24 


1 17 1 

1 18 
1 18 11 
1 19 10 


42 
43 
44 
45 


3 7 1 
3 9 5 
3 11 10 
3 14 5 


25 


2 10 


46 


3 17 2 






47 


4 1 


26 


2 I 11 


48 


4 ;; 2 


27 


2 3 


49 


4 6 4 


28 


2 4 1 


50 


4 9 10 


29 


2 5 4 






30 


2 6 7 


61 


4 13 5 






52 


4 17 3 


31 
32 
33 


2 7 10 
2 9 3 
2 10 8 


53 
54 
55 


5 13 
5 5 6 
5 10 


34 
35 


2 12 2 

2 13 8 


56 
57 


5 14 10 

6 






58 


6 5 6 


36 


2 15 4 


59 


6 11 5 


37 


2 17 1 


60 


6 17 8 



GOVERNMENT TABLK 



Showing what sum payable on death maj be assured by 
the pftjment of an annual premiiim of one poond firom 16 
to 60 jeais of age. 



Age next 
Birthday. 



Sums Insiired. 



Age next 
Birthday. 



17 
18 
19 
20 



21 

22 
23 
24 
25 



26 



59 15 
58 3 
56 13 
55 5 



d. 
6 
5 
5 

7 



5319 9 

52 1< 3 

51 9 1 

50 4 2 

48 19 6 



47 15 1 



27 


46 10 11 


28 


45 6 11 


29 


44 3 2 


80 


42 19 7 


81 


41 16 3 


82 


40 13 2 


83 


39 10 3 


84 


88 7 8 


35 


37 5 3 


86 


36 8 1 


87 


35 1 3 


88 


33 19 8 



89 

40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 



£ s. d. 
30 16 9 
29 16 5 



28 16 
27 16 
26 17 
25 18 
24 19 

24 1 
23 3 
22 5 
21 8 
20 11 



5 

9 

4 
4 
8 

8 
3 
7 
2 
6 



51 


19 15 


2 


52 


18 19 


3 


53 


18 3 


7 


54 


17 8 


4 


55 


16 18 


4 



56 


15 18 


9 


57 


13 4 


6 


58 


14 10 


7 


59 






60 
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APOSTOLIC SYMBOLS. 

SU Matthew is represented by an Angel. 
St. Mark „ „ Lion. 

St, Luke „ „ Ox. 

^S'^ John „ „ Eagle. 



CHURCH SEATS. 












ft. 


in 


Width from back to back 


- 


3 


2 


Height of standard - 


- 


3 


2 


Width of standard (or end) - 


- 


1 


6 


Width of seat 


- 


1 


2 


Height of seat 


- 


1 


5 


Height of back 




2 


10 



WINE BINS 



Shonld be 2 feet 6 inches wide, 2 feet long (the height to 
be regulated by the height of the yanlt). This will take a 
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TOW of bottles eight long and two deep, placed neck and 
neck. The first shelf should be abont 3 feet from the 
groond. Twenty-five dozen make a hogshead. 



CONSTRUCTION OF TRACERIED WINDOWS. 

All the joints of the tracery, mullions, and sills to bo 
properly dowelled with Portland cement, mn into groves 
cut for the pnrpose. 



COPINGS. 



Every joint to have two hard stone or slate dowels fixed 
with cement, and also a groove, nearly the fall width of 
coping, cut in, which is also to be run with Portland 
cement, the foot, apex, and bond stones to be out of the 
solid. 



GABLE CROSSES 

To be fixed with copper dowel, 6 inches by 1 inch, by 
i inch, into top stone. 



HEATING. 

One foot super, of pipe heated to 200 degrees, will 
cause an average of 58 degrees of heat in 150 cubic feet 
of air. 



STAINED GLASS. 
Average price, with figures and shines, £2 per ft. super. 
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INDURATION. 

The monaments of Westminster were indurated with 
gum shellac dissolyed in spirits of wine. 



SIDES OF POLYGONS. 

To find the length of a side, the diameter heing given : 

For a Hexagon, multiply diameter by . *577 

Octagon „ „ • *414 

Decagon „ ^ . '825 

Dodecagon „ „ • '268 



The diameter being given to find the side of an octagon : 

Draw the horizontal line D, and the 
perpendicular line D B, equal to C D ; 
draw the diagonal line G £, and make 
B A equal to D. A will be the 
required side. 

The side of an octagon being given, to find the diameter. 





Draw the horizontal line A B ; from the point A draw 
the line A G, the length of the given side, at an angle of 
45 degrees with A B ; at right angles with A G draw the 
line G D (also being the length of the given side) from 
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the pointD; attfaedistaiLoeD Adesciibetfaedrcle AE B, 
from the point D draw the straight line D E parallel with 
A C, catting the circle at E; from the point E drop 
the perpendicular line E F. Then A F is the diameter 

required. 



WATER 

1 cubic foot of water weighs 62*5 Iba. 

1 gallon about . 10* lbs. 

277*25 cnbic inches = 1 gallon. 
To find the quantity of water (in gallons) in a giren 
cylinder, multiply the square of the diameter bj the height, 
and divide bj *35d. 



BELLS. 



The following account, copied from a recent one deliyered 
bj one of our most celebrated bell founders, will give data 
from which an estimate for church bells may be made. 

Bell weighing 10 cwt qr. 7 lbs., at £6 lOs. 8d. £ s. d- 

percwt 65 14 10 

Clapper 10 

Stock, wheel, ironwork, and trusses . • 6 10 
Man*s time, &c., making frame for four bells, 

and hanging bells complete • • • 15 10 

£88 14 10 
To which add cost of carriage. 



Date. 


A.D. 


118. 




162. 




1671. 




1806. 




1832. 




1839. 
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MONUMENTS. 

Height. Diameter. 
Trajan, Rome. Doric. 115 ft. 12 ft. 

Antonine, Rome. „ 

Monument, London. ,, 
Napoleon, Paris. „ 

Duke of York, London. „ 
Nelson, London. Corinthian. 145^ ft. 10^ ft. 



123 ft. 


13 ft. 


202 ft. 


15 ft. 


115 ft. 


12 ft. 


109 ft. 


11 ft. 



TO MEASURE FALLEN TIMBER 

Gird a string round the middle of the tree, and fold it 
twice, which will give the fourth part of the girth, and 
may he considered the true side of the square. Then 
measure from the hutt up to so high as the timber will 
hold 6 inches, quarter girth. 



THE MILLIARE, OR ROMAN MILE, 

Consisted of 1,000 paces of 5 feet each, and was, there- 
fore 5,000 feet. The Roman foot was 11-6496 English 
inches. The Roman mile would be 1,618 English yards, 
142 yards less than the English statute mile. 



TO REDUCE FRENCH MEASURES INTO ENGLISH, 

AND VICE VERSA. 

Centimetres to inches, divide by . 2*5600 

Metres to feet „ . 0-3048 

Kilometres to miles „ . 1*6093 

Square metres to square feet „ \ 0*9293 

Cube metres to cube feet „ . 0*028314 
To reduce English measures to French, divide instead of 
multiply. 
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TO CALCULATE THE PRICE OF A BOD OF 

BBICKWOBK. 

The piiee wOl depend vpoa the qoaUty of thebridcsy and 
the kind of workmansh^ Li building foondmtions and 
party walk, wfaidi aie oommonlj done with pbbce bricks, 
1,500 maj easily be laid in one day. Li garden walk, 
bams, and common or seocmd class booses, abont 1,000 
may be laid in one day; and in gray stock, marl, or other 
fronts where great care is required, tbe quantity laid may 
not exceed 500 per day. The expense per rod will also 
depend npon the wages, the skiU of the craftsmen, the 
sitoation, whether lodging money is paid, and many other 
causes. The following example, howerer, is giren, as a 
datum from which ^e price may be calculated, alteriog 
the prices as circumstances and experience may require, 
and is calculated from the work in a well built house. 

£ s. d. 

To 4,500 stock bricks, p. c. 388. per 1,000 .8110 

li cwt. of lime, at 12s. per cwt. . .110 

2 loads of sand at 48. per load. . .080 

} day, labourer, to slaking lime, &c., and 

mixing mortar, 38. 6d. per day . 2 7^ 
Bricklayer, 5 days, 68. per day . . 1 10 
Labourer, 5 days, 8s. 6d. per day • . 17 6 



Add H per cent, for scaffolding, &c. • 
„ 15 I, for profit on prime cost 



12 10 
. 3 
. 1 17 


H 
9 

6 


£14 11 


H 
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ROOF COVERINGS. AND 


THEIB 


EFJiATlVE 


WEIGHTS. 






Plain tiles • * 


8cwt.per8q. 


(of 100 ft) 


Pan tiles 


H 


n 




Slating . 


7 


» 




Lead, at 7 lbs. per foot super. 


6* 


99 




Corrugated iron • 


2 


99 




Copper or zinc, 1 6 oz. per ft. super 


.1 


99 





PORTLAND STONE. 

The following comparisons will show the relative pecu- 
liarities of good and bad Portland stone, considering the 
specimens, when examined, subject in every respect to the 
same conditions, such as being equally wet or dry, &c, 

GOOD. BAD. 

Preponderance of weight. Deficiency of weight. 

Dark coloured. Light coloured. 

Uniform colour. ^ Party coloured. 

Compact and crystalline. Open and powdery. 

Hard to crush. Friable. 

From C. H. Smith on Stone Used for Building, 

To find the areas of Polygons, the length of one side being 

given. 

Trigon, figure of 3 sides 0*4350 ^^ 

Pentagon, „ 5 „ 17203 Sa 

Hexagon, „ 6 „ 2-5981 ^^g- 

Heptagon, „ 7 „ 3-6339 S'^CT 

Octagon, „ 8 „ 48244 8g:| 

Nonagon, „ 9 „ 6-1818 | * » 

Decagon, „ 10 „ 7-6942 .P°g| 

Undecagon, „ 11 „ 9*3556 g g 

Duodecagon, 12 „ 11-1962 go 
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MICE IN PARTITIONS AND SKIRTINGS. 

The spaces in partitions and behind skirtings are often 
thoroughfares for mice, which also contriye to travel from 
floor to floor. Plaster or wood stopping is not so efficacious 
as the nse of broken glass in the passages or mns that 
they make. 



TO MEASURE THE CONTENTS OF CYLINDERS. 

Square the diameter in inches, cut off one figure to the 
right, the remainder gives the number of gallons in 3 feet. 

Example : 10 x 10 = 10,0, or 10 gallons in 3 feet. 
7x7= 4,9, or 4 „ „ 



TABLE OF CIRCUMrERENCES, AREAS, &c., OF 

CIRCLES. 



Diameter. 


Gironmference. 


Ares. 


Side of equal 
square. 


in. 


in. 


in. 


in. 


6 


18-84 


28-27 


5-31 


9 


28-27 


63-61 


7-97 


12 


87-69 


11309 


10-63 


16 


47-12 


176-71 


18-29 


18 


56-64 


264-46 


15-95 


21 


66-79 


846-36 


19-61 


24 


76-89 


462-39 


21-26 


27 


84-82 


572-65 


23-92 


80 


94*24 


706-86 


26-68 


88 


103-67 


856-30 


29-24 


86 


11809 


1017-87 


81-90 


89 


122-52 


1194-69 


34-66 


42 


131-94 


1385-44 


87-20 


45 


141-37 


1690-48 


39-87 


48 


160-79 


1809-56 


42-63 


51 


160-22 


2042-82 


46-19 


54 


169-64 


2290-22 


47-85 


57 


17907 


2551-76 


50-50 


60 


188-49 


2827-44 


5317 


63 


197-92 


8117-25 


55*83 


66 


207-34 


8421-20 


58-48 


69 


216-77 


8789-28 


61-14 


72 


22619 


4071-61 


63*80 


76 


235-62 


4417-87 


66-46 


78 


245-04 


4778-37 


6912 


81 


254-46 


5153-00 


71-78 


84 


. 263-89 


5541-78 


74-44 


87 


273-31 


5944-69 


7709 


90 


282-74 


6361-74 


7975 


98 


292-16 


6792-92 


82-41 


ft. in. 


ft. in. 


ft- 


ft. in. 


8 


25 li 


50-26 


7 Oi 


8 8 


25 11 


52-41 


7 1} 


8 6 


26 8f 


56-74 


7 6| 


8 9 


27 5f 


6013 


7 9i 


9 


28 3i 


6119 


8 3i 


9 8 


29 U 


63-92 


8 8^ 


9 6 


82 2f 


82ft. 6in. 


9 1 


9 9 


82 11| 


86 5 


9 3# 



X 



806 



TABLE OF 0IB0UMVERBN0E8. 



Diameter. 



ft. in. 

10 

10 8 

10 6 

10 9 

11 
11 3 
11 6 

11 

12 
12 3 
12 6 

12 
18 

13 3 
13 6 

13 9 

14 
14 8 
14 6 

14 9 

15 
15 3 
15 6 

15 9 

16 
16 3 
16 6 

16 9 

17 
17 3 
17 6 

17 9 

18 
18 3 
18 6 

18 9 

19 

20 



CiTcmnference. 




ft. in. 

83 9i 

84 6| 

85 4J 
36 li 
36 10| 

87 8| 

88 5f 

89 3| 
40 Of 

40 10 

41 7i 

42 4| 

43 2i 

46 11} 

44 9J 

45 6| 

46 4 

47 H 

47 10| 

48 8f 

49 5} 

50 3| 

51 Oi 

51 10 

52 71 
53 
54 2f 

54 11} 

55 9i 

56 6i 

57 4 

58 If 

58 10| 

59 8} 

60 5} 

61 8i 

62 0| 
62 10 



ft. 


in 


90 


7 


95 





99 


4 


103 


8 


108 


4 


113 





117 


8 


122 


7 


127 


6 


132 


7 


137 


8 


143 


1 


148 


4 


153 


9 


159 


4 


165 


1 


170 


8 


176 


7 


182 


6 


188 


6 


194 


8 


201 





207 


3 


218 


8 


220 


3 


226 


9 


233 


7 


240 


5 


247 


4 


254 


4 


261 


5 


268 


8 


276 


1 


283 


5 
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6 


306 


3 


314 


1 



Side of equal 
square. 



ft. in. 

9 6^^ 

9 8} 

9 111 

10 2} 

10 5 

10 7| 

10 lOi 

11 OJ 
11 3| 
11 6| 

11 Si 

11 111 

12 2| 
12 5i 
12 7| 

12 10| 

13 l| 
13 3} 
13 6| 
13 8} 

13 Hi 

14 2| 
14 4} 
14 74 

14 10 

15 Of 
15 3i 
15 6| 
15 8} 

15 llf 

16 2| 

16 4 

16 7f 

16 10 

17 0} 
17 3| 
17 6 
17 8| 



TABLE OF NTJMBEES 
Squared and Cubed, and their Squared Roots. 



No. 


Square. 


Cube. 


Sqnare 
Boot. 


No. 
39 


Square. 


Cube. 


Square 
Boot. 


1 


1 


1 


1000 


1621 


69319 


6-244 


2 


4 


8 


1-414 


40 


1600 


64000 


6-3^4 


3 


9 


27 


1-732 


41 


1681 


68921 


6-403 


4 


16 


64 


2-000 


42 


1764 


74088 


6-480 


5 


26 


126 


2-236 


43 


1849 


79507 


6-557 


6 


36 


216 


2-449 


44 


1936 


86184 


6-638 


7 


49 


343 


2-646 


45 


2026 


91126 


6-708 


8 


64 


612 


2-828 


46 


2116 


97366 


6-782 


9 


81 


729 


3-000 


; 47 


2209 


103823 


6-855 


10 


100 


1000 


3162 


: 48 


2304 


110592 


6-928 


11 


121 


1331 


3-316 


' 49 


2401 


117649 


7-000 


12 


144 


1728 


3-464 


1 60 


2600 


125000 


7-071 


13 


169 


2197 


3-606 


61 


2601 


132661 


7-141 


14 


196 


2744 


3-741 


62 


2704 


140608 


7-211 


16 


226 


3376 


3-872 


63 


2809 


148877 


7-280 


16 


256 


4096 


4-000 


64 


2916 


157464 


7-348 


17 


289 


4913' 


4-123 


66 


3026 


166376 


7-416 


18 


324 


5832 


4-242 


66 


3136 


176616 


7-483 


19 


361 


6869 


4-358 


67 


3249 


185193 


7-549 


20 


400 


8000 


4-472 


68 


3364 


195112 


7-615 


21 


441 


9261 


4-582 


69 


3481 


205379 


7-681 


22 


484 


10648 


4-690 


60 


3600 


216000 


7-745 


. 23 


629 


12167 


4-799 


61 


3721 


226981 


7-810 


24 


676 


13824 


4-898 


62 


3844 


238328 


7-874 


^5 


626 


15606 


6000 


63 


3969 


250047 


7-937 


26 


676 


17676 


6-099 


64 


4096 


262144 


8-000 


27 


729 


19683 


6196 


65 


4225 


274926 


8062 


28 


784 


21962 


6-291 


66 


4356 


287496 


8-124 


29 


841 


24389 


6-386 


67 


4489 


300763 


8-186 


30 


900 


27000 


6 477 


68 


4624 


314432 


8-246 


31 


961 


29791 


6-667 


69 


4761 


328609 


8-306 


32 


1024 


32768 


6-666 


70 


4900 


843000 


8-366 


33 


1089 


36937 


6-744 


71 


6041 


357911 


8-426 


34 


1166 


39304 


6-830 


72 


6184 


373248 


8-485 


86 


1226 


42876 


6-916 


73 


6329 


889017 


8-644 


36 


1296 


46666 


6-000 


74 


6476 


406224 


8-602 


37 


1369 


60663 


60S2 


76 


6626 


421875 


8-660 


38 


1444 


64872 


' 6-164 


76 


6776 


438976 


8-717 
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A TABLE OF NUMBERS. 



No. 


Square. 


77 


5929 


78 


6084 


79 


6241 


80 


6400 


81 


6561 


82 


6724 


83 


6889 


84 


7056 


86 


7225 


86 


7396 


87 


7569 


88 


7744 


89 


7921 


90 


8100 


91 


8281 


92 


8464 


93 


8649 


94 


8836 


96 


9025 


96 


9216 


97 


9409 


98 


9604 


99 


9801 


100 


10000 


101 


10201 


102 


10404 


103 


10609 


104 


10816 


105 


11025 


106 


11236 


107 


11449 


108 


11664 


109 


11881 


110 


12100 


HI 


12321 


112 


12544 


il3 


12769 



Gnbe. 



456533 

474552 

493039 

612000 

631441 

551368 

571787 

692704 

614125 

636056 

658403 

681572 

704969 

729000 

753671 

778668 

804357 

830584 

867375 

884736 

912673 

941192 

970299 

1000000 

1030301 

1061208 

1092727 

1124864 

1157625 

1191016 

1225043 

1259712 

1295029 

1331000 

1367631 

1404928 

1442897 



8-774 

8-831 

8-888 

8-944 

9-000 

9055 

9-110 

9-165 

9-219 

9-273 

9-327 

9-380 

9-433 

9-486 

9-539 

9-591 

9-643 

9-695 

9-746 

9-797 

9-848 

9-899 

9*949 

10000 

10049 

10-090 

10-148 

10-198 

10-246 

10-295 

10-344 

10-392 

10-400 

10-488 

10-635 

10-583 

10-630 



No. 
114 


Square. 


12996 


115 


13226 


116 


13456 


117 


13689 


118 


13924 


,119 


14161 


i 120 


14400 


121 


14641 


122 


14884 


123 


15129 


124 


15376 


125 


15626 


126 


16876 


127 


16129 


128 


16384 


129 


16641 


130 


16900 


1 131 


17161 


132 


17424 


133 


17689 


134 


17956 


135 


18225 


136 


18496 


137 


18769 


138 


19044 


139 


19321 


140 


19600 


141 


19881 


142 


21064 


143 


20449 


144 


20736 


145 


21026 


146 


21316 


147 


21609 


148 


21904 


149 


22201 


il60 


22500 



1481544 
1520875 
1660896 
1601613 
1643032 
1685159 
1728000 
1771561 
1815848 
1860867 
1906624 
1963126 
2000376 
2048383 
2097162 
2146689 
2197000 
2248091 
2299968 
2362637 
2406104 
2460376 
2615456 
2571353 
2628072 
2685619 
2744000 
2803221 
2863288 
2924207 
2985984 
3048625 
3112136 
3176623 
3241792 
3307949 
8376000 



Square 
Boot. 

10-677 
10-723 
10-770 
10-816 
10-862 
10908 
10-964 

irooo 

11045 
11-090 
11-135 
11180 
11-229 
11-269 
11-313 
11-357 
11-408 
11-445 
11-489 
11-532 
11-575 
11-618 
11-661 
11-704 
11-747 
11-789 
11-832 
11-874 
11-916 
11-951 
12-000 
12-041 
12083 
12124 
12166 
12-206 
12-247 



DILAPIDATIONS 

Intrtoatb and diffienit as the laws of dilapidations appear to be generally, 
those concerning charch property, from their stringency, appear to be the most 
80. It would appear that all ** grades of church officers " are liable not only 
to repairs, but to preservation from decay; and if necessary, to the tebuilding 
and restoration, even in case of tempest, fire, or decay by time; the only 
exception is the curate, from his uncertainty of tenure; but even he, where 
the whole profit of a benefice has been allotted to him, must submit to the 
rector or vicar, &c., holding back for the repair of the chancel and parsonage 
as much as one-fourth of the profits, if so. much have been expended during 
the year.* 

With regard to other property, it appears that tenants are not to be gene- 
rally held liable for damage arising from fair wear and tear, the action of the 
elements, or the results of the lapse of time ; and the more frail the tenure, the 
less liable is the tenant; hence, against a tenant-at-will a landlord can have 
no remedy for repairs, thoagh such tenant is liable for trespass if he commit 
wilfol damage. Tenants for a longer term are not only liable for dilapidations 
arising from *' avoidable accident, carelessness, or wilful damage," but under 
covenants or agreements are liable for damages arising from neglect. The 
tenant from year to year is not only liable for damage from avoidable acci- 
dent, &c., but for all dilapidations which are not the result of occupation, or 
of inevitable accident; thus, if windows or doors be torn off their hinges, 
glazing broken or cracked, chimney-pieces broken, water-closets stopped up, 
papering torn down,— such dilapidations not being the necessary consequences 
of fair wear and tear, the tenant by the year is liable to damages for the same; 
but he is not liable for any decay, breakage from decay, or loosening, unfasten- 
ing, or falling off by lapse of time; neither is he liable for accidents fronn the 
elements; but a yearly tenant is bound to keep the premises wind and water 
tight, more particularly where a trifling expense will effect this; unless, in- 
deed, from the effects of time* any parts of the building are rapidly falling lo 
pieces. 

With regard to liability for dilapidations of the ** tenant to repair under 
covenant," more particularly a general covenant to repair, the law is so strict 
and rigid, that a lessee cannot be too careful nor too cautious with regard to 
his covenant with the lessor; for under such a general covenant to repair, how- 
ever great may be the dilapidations, even to the destruction by fire or otherwise, 
from any cause whatsoever, however unexpected or unforeseen, the law will en- 
force from the lessee a total restoration of the premises, and the same with 
regard to a so covenanting lessor; but the courts will construe such restora- 
tions to be in a reasonable manner; hence, if a lessor covenants to repair, the 
law will compel him to rebuild in a case of destruction by fire or other acci- 
dent; but if the lessor hath not so covenanted, he is not held liable so to re- 
build or restore, though he maintains his right to sue for rent* A lessee also 
continnes liable for rent, under a covenant to repair, "casualties by fire and 
tempest excepted," though the landlord refuse to rebuild or repair in such case 
because he is not bound by covenant to do so. Under general covenants to 
repair, the lessee is liable to damages for dilapidations to buildings erected, 

■ ■ ■ — - - - — I ""^ 1 1 _ I. _ 

* The Laws relating to Contracts by Professor Donaldson, and W. G. Oleo, 
Barrister-at-Law. Published by Crosby Lockwood & Ca 
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dnriog bia teDancy, by bim or otherwue, u well as to the buildings foniiiiig 
part of the estate when the lease was granted, and the whole must be given up 
in a state of substantial repair; but he is not bound to make good defects in 
the buildings from lapse of time, so long as the buildings are not rendered unfit 
for occupation bj such defects ; he would, however, be bound to repair an j 
accident accruing from such defects of lapse of time as it would hs considered 
the result of neglecting what he ought to have attended to. At the same time 
that the law is stringent on the subject of repairs of dilapidations under a gene- 
ral covenant to repair, it is not unjust, for the courts will take into considera- 
tion any evidence with regard ta general condition^ to show ruin and decay 
from age and infirmity in the buildings at the time the lessee entered into 
occupation, and return a verdict for amount of damages accordingly ; and hence 
the necessity of a careful survey of the premises at such time by dnij 
authorised parties, and a carefully drawn specification of the state of the pre- 
mises, for the law will not require of a tenant to give a new house for an old 
one. Without a covenant to " alter and improve," a lessee will not be allowed 
material and expensive alterations of buildings, externally or interiorly, — not 
even though by so doing he may have doubled their value, — but wiUi such 
covenant, on the contrary, he is bound to alterations and improvements as well 
as to substantial repairs. 

It appears that there is a considerable difference between a covenant to 
keep in repair, and a covenant to leave buildings in repair; inasmuch as in 
the former case he is liable for breach of contract, immediately he suffers them 
to decay, though reasonable time will be allowed for doing so; in the 
second case, of a covenant to leave in repair, an act for breach of contract will 
not lie until the expiration of the term, even though the buildings he pulled 
down during the tenancy. 

A lessee should never engage to sustain and repair ruinous buildings, for if 
any part be so far gone as to require pulling down and rebuilding, the law will 
not consider such rebuilding as the performance of his covenant to sustain and 
repair. 

A promise, by word of mouth, from lessor or lessee, to repair, is held as valid 
as a covenant under a seal. 

An ** injunction '* may be obtained by a landlord to restrain a tenant from 
any act of determined mischief, if applied for immediately on evidence of the 
intent, and may even be obtained bj any person having even only contingent 
intoests in the property. 

If a lessee, under a covenant to keep in repair, suffer the premises to fall 
into a state of dilapidation, a notice must be served by the landlord, who will 
then have a right at anj time before repairs to bring an action of ejectment 
against the lessee. 

On a lessor becoming acquainted with any necessity for repairs, of which tba 
lesHce has covenanted the performance, he should serve on the lessee a notice 
specifying the same, evidence of which, on any action afterwards brought by 
the lessor for dilapidations, will materially affect the lessee*! defence. 



TABLE FOB THE FOURTH AND FIFTH POWER OF NUMBERS. 



Number. 


4Ui Power 


1 


1 


2 


16 


3 


81 


4 


2')6 


5 


625 


6 


1296 


7 


2401 


8 


4096 


9 


6561 


10 


10000 


11 


14641 


12 


20736 


13 


28561 


U 


38416 


15 


50625 


16 


65536 


17 


83521 


18 


104976 


19 


130321 


20 


160000 


21 


194481 


22 


234256 


23 


279841 


24 


331776 


25 


390625 


26 


456976 


27 


531441 


28 


614656 


29 


707281 


30 


810000 


31 


923521 


32 


1048576 


33 


1185921 


34 


1336336 


35 


1500625 


36 


1679616 


37 


1874161 


38 


2085136 


39 


2313441 


40 


2560000 



Ith Power 


Number. 


1 


41 


32 


42 


243 


43 


1024 


44 


3125 


45 


7776 


46 


16807 


47 


32768 


48 


59049 


49 


100000 


50 


161051 


51 


248832 


52 


371293 


53 


537824 


54 


759375 


55 


1048576 


56 


1419857 


57 


1889568 


58 


2476099 


59 


3200000 


60 


4084101 


61 


5153632 


62 


6436343 


63 


7962624 


64 


9765625 


65 


11881376 


66 


14348907 


67 


17210368 


68 


20511149 


69 


24300000 


70 


28629151 


71 


33554432 


72 


39135393 


73 


45435424 


74 


525^1875 


75 


60466176 


76 


69343957 


77 


79235168 


78 


90224199 


79 


102400000 


80 



4th Power. 

2825761 

3111696 

3418801 

3748096 

4100625 

4477456 

4879681 

5308416 

5764081 

6250000 

6765201 

7311616 

7890481 

8503056 

9150625 

9834496 

10556001 

11316496 

12117361 

12960000 

13845841 

14776336 

15752961 

16777216 

17850625 

18974736 

20151121 

21381376 

22667121 

24010000 

25411681 

26873856 

28398241 

29986576 

31640625 

33362176 

35153041 

37015056 

38950081 

40960000 



6th Power. 

115856201 

130691232 

147008443 

164916224 

184528125 

205962976 

229345007 

254803968 

282475249 

312500000 

345025251 

380204032 

418195493 

459165024 

503284375 

550731776 

601692057 

656356768 

714924299 

777600000 

844596301 

916132832 

992436543 

1073741824 

1160290625 

1252332576 

1350125107 

1453933568 

1564031349 

1680700000 

1804229351 

1934917632 

2073071593 

2219006624 

2373046875 

2535525376 

2706784167 

2887174368 

3077056399 

3276800000 



WEIGHT OF MATERIALS. 

Ton. Cwt. 

64 fatt eabe Fir 1 o 

89 „ „ Oak M - -.r. I 

«0 „ „ Elm I c 

45 ^ „ Aah 1 o 

15 ,, „ Portlmnd Stone 1 

13 „ „ Marble I 

20 „ „ Chalk 1 

55 feet saperfidal Pnrbeck Paving 1 o 

70 „ „ York Paving 1 

S4 feet cnbe Sand 1 

19 n n E*rth 1 

17 ., „ CUj 1 

56 „ ^ Water 1 

450 Stock Bricks - 1 o 

1000 Stock Bricks 2 4 

1 rod Brickwork 13 

100 Plain Tiles 1 1 

1000 Pan Tiles ^ 2 2 

100 foot Paving Tiles 11 

100 10-ineh Paving Tiles 72 



BOOF COVERING. 

Slate. 

1 ton of Westmoreland Slates will cover 2 squares. 

1 ton of Welsh Bag lito2 ditto. 

1000 Duchess Slates 9 ditto. 

1000 Countess Slates 5 ^ttow 

1000 Ladies Slates 3i ditto. 

1000 Tavistock Slates 2i dittoi 

A square of Westmoreland or Welsh Bag Slating will weigh 10 cwt. 
A square of Duchess, Countess or Ladies Slating will weigh 6 cwt^ 

Vt In. Ft. Li. 

Welsh Slates called Doubles, ayerage 1 1 by 6 

„ Ladies 13 „ 8 

ff Countesses 18 „ 10 

„ Duchesses ^ „ 10 

» Bags 3 „ 2 O 

^ Queens 3 „ 2 

9 Imperials 2 6 ,, 2 

9 Patent 2 6 „ 2 

TiKng. 

768 plain Tiles, 6 inch guage 1 squart 

665 plain Tiles, 7 inch guage 1 dittow 
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276 plain Tiles, 8 inch gOAge 1 square. 

180 pan Tiles, 10 inch gnage 1 ditto. 

lbi.01. 

A plain Tile b 10^ inches long, 6i wide, | inch thick; weighs 2 5 

A pan Tile is 13^ inches long, 9^ inches wide, ^ inch thick; weighs... 4 11 

Cwt. qr. lb. 

1 sqnare of pan Tiling will weigh 7 2 

1 ditto plain Tiling 14 2 

1 ditto Gonntess or Ladies Slating 6 

1 ditto Welsh Bag or Westmoreland ditto 10 

1 ditto Lead, 71b8. to the foot 6 10 

1 ditto Copper, 16 oz. or lib. to the foot 3 16 

I ditto Zinc, cast l-16th of an inch thick 2 6 

1 ditto 2inQf cast 1-S2nd of an inch thick 10 4 

Latha. 

500 feet mn, anj length, is 1 bundle plain tile. 
30 bundles 1 load. 

120 feet run, 1 bondle of pan tile laths. 
i bundle of each will do 1 square of tiling. 

Lime. 

25 striked bushels or 100 pecks, 1 hundred of Lime. 
46,656 cube inches, 1 cube yard, or 27 cube feet containing 21| bushels. 
3I( feet cube, 1 hundred of Lime. 
1| hundred of Chalk Lime and three loads of Sand to 1 rod of Brickwork. 

1 hundred Stone of Lime and 3^ yards Sand to 1 rod of Brickwork. 

2 bushels of Lime to 1 square ef plain Tiling. 

36 bushels of Cement, and 36 bushels of sharp Sand to 1 rod of reduced 
Brickwork. 

Mortar, 

27 cube feet, or 22 striked bushels, 1 load of Mortar. 
^ hundred of Lime, with a proportionate quantity of Sand, will make 1 
load of Mortar. 
1134 cube inches, or 8 dnodedmal inches, I hod of Mortar; a hod of Mortar 
being 9 inches by 9 inches, and 14 inches long. 
2 hods of Mortar to a bushel nearly. 
1728 cube inches, 1 foot. 

1 loot 3 inches cube, 1 bushel. 

4 hods of Mortar will lay 100 Bricka. 
180 hods, or 96 bushels, 1 rod. 



18 heaped bushels, or 22 striked bushels, or 1 eube yard* 1 single load of 

Sand. 
36 heaped bushel8« or 44 striked bushels, or 2 yards cube, 1 double load of 

Sand. 
9 single loads of Sand to 1 rod of Brickwork, with Chalk Lime. 
3) single loads of Sand to 1 rod of Brickwork, with Stone Lime. 
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1 bushel of Saod to I sqnare plain Tiling. 
1 striked bnshel is to one heaped as 4 is to 5. 

Sriebmork. 

272 feet snperficial, 1 rod of Brickwork, at 1| brick or IS| inehes thick, 
wiueh is considered the standard thickness, and to which all brick- 
work is reduced. 
S06 cnbe feet, 1 rod of reduced Brickwork, being the cnbe qnantity pro- 
dooed by mnltiplying 272 feet by iS| inches (or 1} brick the standard 
thickness of all brickwork.) 
4500 Bricks (allowing for waste), will build 1 rod of reduced Brickwork. 
16} Bricks to each reduced foot of Brickwork. 
8 Bricks to 1 foot superficial of Marl, facing laid Flemish bond. 
10 Bricks to I foot superficial guaged arches. 
To reduce cube feet of Brickwork to the standard thickness of 1} brick, 
multiply by 8 and divide by 9, the standard thickness of 1} Brick, 
13| inches being 9-8th of a fooL 
A Stock Brick is 8| inches long, 4^ inches wide, and 2} inches thick; each 
brick weighs about 4lbs. 15 oz. 
384 Bricks to 1 cube yard. 

Brickwork per Foot Superficial in various Thi d kne i tn. 

NoTB.— In the following Table, to make the amounts without firactions 
approximate to the number of 4,500 bricks to the rod, add to every One 
Thousand Bricks in the Table four and one-half Bricks. As Example,— 
take the number at 9,000 feet, the number of Bricks will be found in thr 
Table under two and ene-half Brickwork to be 247,500; add four and one- 
half Bricks to each Thousand, and two Bricks for the remaining hundieds. 
Example— 

247 X 4| = 1,111 X 2 = 1,113 X 247,500 = 248,613. 
Now in the Table of reduced quantities, 9,000 feet of two-and-half reduced 
Brickwork, gives 55 rods and 40 feet. Multiply 4,500 Bricks in one rod by 
55. Thus :— 55 X 4,500 = 247,500 X IfiOO, the number of bricks in 
40 feet of Two-and half Brickwork (see Table) will be ss 248,600, which re- 
sult mil b» fbft«d tooooM within 18 Brlckt in a ^ of a nilSoa. 



A TABLE 

Showing the Talae of Masonry and Brickwork in cube yardsy and rcdt 
reduced from ^d. per foot to 5s. per foot cabe. 



Per Cube Foot. 


Cube Yard. 


Reduced Rod. 


8. d. 


£ s. 


d. 


£ M. d. 


Lt Oi 





6f 


6 4i 


(a 


1 


li 


12 9 


02 


1 


8i 


19 H 


1 


2 


3 


1 5 6 


2 


4 


6 


2 11 Of 


S 


6 


9 


2 16 6 


4 


9 





5 2 


5 


11 


3 


6 7 6 


6 


13 


6 


7 13 


7 


15 


9 


8 18 6 


8 


18 





10 4 


9 


1 


3 


11 9 6 


10 


1 2 


6 


12 15 


11 


1 4 


9 


14 6 


I 


1 7 





15 6 


1 1 


1 9 


3 


16 11 6 


1 2 


1 11 


6 


17 17 


1 3 


I 13 


9 


19 2 6 


1 4 


1 16 





20 8 


I 5 


1 18 


3 


21 13 6 


1 6 


2 


6 


22 19 


1 7 


2 2 


9 


24 4 6 


I 8 


2 5 





25 10 


1 » 


2 7 


3 


26 15 6 


1 10 


2 9 


6 


28 1 


1 11 


2 11 


9 


29 6 6 


2 


2 14 





30 12 


2 6 


8 7 


6 


38 5 


S 


4 1 





45 18 


3 6 


4 14 


6 


53 11 


4 


5 8 





61 4 


4 6 


A 1 


6 


68 17 


5 


6 15 





76 10 



Note. — A rod of Brickwork contains 11 j^ cnbe yards or 306 cube feet. 

Rule. — To find the number of bricks required to form any curve or arc^ 
measure the length of the curve of the Soffit of the arch in feet and inches 
one half of which multiplied by 36 will give the number of bricks required 
for one yard lineal of 4^ in. brickwork. 



A TABLE 
fifcimliiH tba miBibn gf cmbc jxiia of eutfa in I jvd liDEsL id Wem, it. 



clev of Bil^WDcfc 



Showing tlw nninber of Tila reqnirad to drain 1 acn of lud >t diflennt widllit. 




A TABLE. 

Giving the approximate nnmber of Bricks required to oonstmct any Walls or 
Buildings, per saperficial foot, from half-brick work to 2^ bricks in 
thickness— 4500 bricks being the quantity necessary for one rod of Re- 
daced Brickwork, allowing for waste. 

One and Two Two and 

half Brick. Bricks. half Bricks. 

16i 22 27i 



Super- 
ficial Ft. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 
2,000 
3,000 
4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 



Half 
Brick. 

11 

16^ 

22 

27i 

33 

38^ 

44 

49i 

55 

110 

165 

220 

275 

330 

385 

440 

495 

550 

1,100 

1,650 

2,200 

2,750 

3,300 

3,850 

4,400 

4,950 

5,500 

11,000 

16,500 

22,000 

27,5^^0 

33,000 

38,500 

44,000 

49,500 

55,000 

60,500 

66,000 

71,500 

■ 77,000 

82,.500 

88,000 

93,500 

99,000 

104,.500 

110,000 



One 

BriCk. 

11 

22 

33 

44 

55 

66 

77 

88 

99 

110 

220 

330 

440 

555 

666 

770 

880 

990 

1,100 

2,200 

3,300 

4,400 

5 500 

6,600 

7,700 

8,800 

9,900 

U.OOO 

22,000 

33,000 

44»000 

55,000 

66,000 

77,000 

88,000 

99,000 

110,000 

121,000 

132,000 

143,000 

154.000 

165.000 

176 000 

187,000 

198 000 

209,000 

2^0.000 



33 

49i 

66 

%2i 

99 

115i 

132 

148^ 

16A 

330 

495 

660 

825 

990 

1,155 

1,320 

1,485 

1,650 

3,300 

4 950 

6.600 

8,250 

9,900 

11,550 

13,200 

14,850 

16,.500 

33,000 

49,500 

66,000 

82,500 

99.000 

115,500 

132,000 

148,500 

165,000 

181,500 

198.000 

214,500 

231,000 

247,500 

264,000 

280,500 

297,000 

313.500 

330,000 



44 

66 

88 

110 

132 

154 

176 

198 

220 

440 

660 

880 

1,100 

1,320 

1,540 

1,760 

1,980 

2,200 

4,400 

6,600 

8,800 

11,000 

13,200 

15.400 

17,600 

19,800 

22,000 

44,000 

66,000 

88,000 

110,000 

132,000 

154,000 

176,000 

198,000 

220,000 

242,000 

264,000 

286,000 

308,000 

330,000 

352,000 

374,000 

396,000 

418,000 

440,000 



55 

82i 

110 

I37i 

165 

192i 

220 

247^ 

275 

550 

825 

1,100 

1,375 

1,650 

1,925 

2,200 

2,475 

2,750 

5,500 

8,250 

11,000 

13,750 

16,500 

19,250 

22,000 

24,750 

27,500 

55,000 

82,500 

110,000 

137,500 

165,000 

192,500 

220,000 

247,500 

275,000 

302.500 

330,000 

357,500 

385,000 

412,500 

440,000 

467,500 

495,000 

522,500 

550,000 















A TABLE. 














Showing the qnantitj of RAdnced Brickwork, at Tanons thicknesses 

giren nomber of snperficial feet. 


, in any 


Arcft of 

WaU 
Id Feet 

1 


Half Brick. 

rod. qn. ft in. 

4 


One Brick. 

rod* qn* ft in. 
8 


One and Half Two Bricks. 

Brick. 1 
rod. qn. ft. in. rod. qn. ft. in. 
10 14 


Two and Hall 

Bricks, 
rod. qn. in. ft 
1 8 


2 






8 




1 


4 




2 





2 


8 




8 4 


3 




1 







2 







3 





4 







5 


4 




1 


4 




2 


8 




4 





5 


4 




6 8 


5 




1 


8 




3 


4 




5 





6 


8 




8 4 


6 




2 







4 







6 





8 







10 


t 




2 


4 




4 


8 




7 





9 


4 




11 8 


8 




2 


8 




5 


4 




8 





10 


8 




13 4 


9 




3 







6 







9 





12 







15 


10 




3 


4 




6 


8 




10 





13 


4 




16 8 


20 




6 


a 




13 


4 




20 





26 


8 




33 4 


SO 




10 







20 







80 





40 







50 


40 




13 


4 




26 


8 




40 





53 


4 




66 8 


50 




16 


8 




33 


4 




50 





66 


8 




1 15 4 


60 




20 







40 







60 





1 12 







1 82 


70 




28 


4 




46 


8 




1 2 





1 25 


4 




1 48 8 


80 




26 


8 




53 


4 




1 12 





1 38 


8 




1 65 4 


90 




80 







60 







1 22 





1 52 







2 14 


100 




33 


4 




66 


8 




1 32 





1 65 


4 




2 30 8 


200 




66 


8 




1 65 


4 




2 64 





3 62 


8 


1 


61 4 


SOC 




1 32 







2 64 





I 


28 


1 


1 60 





1 


3 24 


400 




1 65 


4 




3 62 


8 


1 


1 60 


1 


3 57 


4 


2 


I 54 8 


500 




2 30 


8 


1 


61 


4 


1 


3 24 


2 


1 54 


8 


3 


17 4 


600 




2 64 





1 


1 60 





2 


56 


2 


3 52 





3 


2 48 


700 




3 29 


•* 


1 


2 58 


8 


2 


2 20 


3 


1 49 


4 


4 


1 10 8 


800 




3 62 


8 


I 


3 57 


4 


2 


3 52 


3 


3 46 


8 


4 


3 41 4 


900 


1 


28 





2 


56 





3 


1 16 


4 


1 44 





5 


2 4 


1000 


1 


61 


4 


2 


1 54 


8 


3 


2 48 


4 


3 41 


4 


6 


34 8 


2,00(1 


2 


1 54 


8 


4 


3 41 


4 


7 


1 28 





9 


3 14 


8 


12 


1 1 4 


3,000 


3 


2 48 





7 


1 28 





11 


8 





14 


2 56 





18 


1 36 


4,001 


4 


3 41 


4 


9 


3 14 


8 


14 


2 56 





19 


2 29 


4 


24 


2 2 8 


5.000 


6 


34 


8 


12 


1 1 


4 


18 


1 36 





24 


2 2 


8 


30 


2 37 4 


6,000 


7 


1 28 





14 


2 56 





22 


16 





29 


1 44 





36 


3 4 


7,000 


8 


2 21 


4 


17 


42 


8 


25 


2 64 


C 


34 


1 17 


4 


42 


3 38 8 


8,000 


9 


3 14 


8 


19 


2 29 


4 


29 


1 44 





39 


58 


8 


49 


5 4 


9,000 


LI 


8 





22 


16 





33 


24 





44 


32 





55 


40 


10,000 


42 


1 1 


4 


24 


2 2 


8 


36 


3 4 





49 


5 


4 


61 


1 6 8 


11,000 


•3 


1 62 


8 


26 


3 P7 


4 


40 


1 52 





53 


3 46 


8 


67 


1 41 4 


12,000 


14 


2 56 





29 


1 44 





44 


32 





58 


3 20 





73 


2 8 


13,000 


15 


3 49 


4 


31 


3 30 


8 


47 


3 12 





63 


2 61 


4 


79 


2 42 8 


14,000 


17 


42 


8 


34 


1 17 


4 


51 


1 60 





68 


2 84 


8 


85 


3 9 4 


15,000 


18 


I 36 





36 


3 4 





55 


40 





73 


2 8 





91 


3 64 


16,000 


19 


2 29 


4 


39 


58 


8 


58 


3 20 





78 


1 49 


4 


98 


50 8 


17,000 


20 


3 22 


8 


41 


2 45 


4 


62 


2 





83 


1 22 


6 


104 


1 37 4 


18,000 


22 


16 





44 


82 





66 


48 





88 


64 





110 


2 24 


19,00C 


i3 


1 9 


4 


46 


2 18 


8 


69 


3 28 





93 


37 


4 


116 


3 10 8 


20,000 


24 


2 2 


8 


^^ 


5 


4 


73 


2 8 





98 


10 


8 


122 


3 65 4 



/ 



A TABLE 

Showing the weight of 1 foot of Square bar iron, from | inch square 19 

3^ inches square. 



Light Hammered. 

Side of Square. , Weight. 
f In. £ighth8. 



Close Hammered. 










S 

Cm 
.2 < 

u 
'S 



2 
2 
2 
2 
2 
2 
2 
2 
3 
8 
8 
3 
L3 



4 

5 

6 

7 



1 

2 

3 

4 

5 

6 

7 



1 

2 

3 

4 

5 

6 

7 



1 

2 

3 

4 



lbs. OS. 

13 
i 4 

1 13 



2 
3 
4 

5 
6 

7 



6 
5 
3 
3 

4 
7 



Side of Square. 
r In. Eighths. 



8 12 

10 2 

11 9 

13 4 

14 15 
16 12 
18 10 
20 10 
22 12 
24 15 
27 4 
29 11 
32 4 
34 14 
37 10 
40 8 

A TABLE 













8 
Cm 

.2 < 

& 
*S 



2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
L 3 



4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 



Weight, 
lbs. Of. 

13 



1 
1 
2 
3 
4 
5 
6 
7 
9 

10 
12 



6i 
15 
10 

7 

5* 
6 

8i 

llf 

1 

8i 



13 12 
15 8 
17 6 
19 6 
21 7i 

23 10 
26 0) 
28 8| 

30 15 
33 9 



36 
39 
42 



4 
2 



Showing the weight of 1 foot of Round bar or bolt iron, from ^ of an inch t« 

6 inches diameter. 



In. 

04 
oi 

Of 

04 

Of 

oi 
1 

u 

U 
If 
U 
.-f 
U 
1} 



Ibi. oz. 

2 

34 
74 

114 

1 1 



1 
2 
2 
3 

4. 

5 

6 

7 

8 

9 



8 
2 
13 
8 
4 



2 
8 



In. 
2 

24 
24 
2i 
24 
24 
2i 

n 

3 
31 

34 

31 

4 

5 

6 



lbs. 


01. 


U 





12 





13 


7 


15 





16 


Of 


18 


5 


20 


2 


22 





24 





28 


0* 


32 


8 


37 


a 


43 





70 





97 






L UHEAL POOT (V CAST BOX 



18 



iTUekMH If Ibe Heul io ia^o. 


1 


1 


f 


i 


1 


IM 


iw 


190 






13 8 


17.7 


3tl 


165 




I5J 


»X4 


35J 


80.5 


35.5 


)7.I 


«.» 


SSJ 


34J 


39.9 


)».2 


SS.6 


SI.9 


S8J 


44.5 


21^ 


280 


39^ 


41.9 


48 8 


32.9 


SOJt 


38.1 


45.7 


633 


S4.9 


33J 


41.4 


49.S 


59 8 


36.7 


35.6 


44J 


S3.3 


6I.I 


38. B 


38.1 


47.6 


5T.1 


66.6 


305 




507 


608 


70.9 


S2.6 




54.1 


64.9 


75.7 


ZAi 




571 


68.5 


79.9 


86.3 




605 


79 5 


845 


38 3 


50.9 


636 


7S.3 


89J) 


40^ 




66.6 


79.9 


98.2 




58X1 


70.0 


83.9 


97.8 




S«.S 


73.1 


8T.7 


lOSJ 




63A 


77.8 


B3.4 


106.6 




63.S 


79,4 


95.S 


110.0 






83.6 


991 


115.6 






89 


106.8 


134.6 






95.5 


lue 


133.6 


-. 






1331 
130.B 


U3.I 
152 6 


::: 




"• 


137.6 


160-3 
169.S 



116.9 
121.8 
137.0 
13S.I 

\iia 

15S.6 
162.6 
173.0 
183.0 
1S3.1 



NoTB.— BockK unit ot Bingn mult ba added to thia weight v» foot for 
weh Mcket and me foot for two fUogo u nsuL 

^tn-K — Kcid the Ciicnmfennce in inches, (dding one ioch to the bora 
iiiuUi|:Jf bj 13 toi on* foot line*] it one inch thick, mnlljpl; the prodnoa 
bj 37. cut off two figaret to the right, tbe renuiader i« lb*. ; in ooa foot oo 
inch thick, deduct | | ^ J i for Ihe lesser tliicknca ; or, in inj other thiek- 
DHt. Sod the nninber of catdc inches in one foot lineal; moltiptj b;S7 ; OOU 
«ff two S|nn« to the right, ths remundeT will be lb*, in one fb^ 
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8- 






? 



OOOOOOOOOvOOvOUtf** 






o o o o o 






cDo>v«o;<octto^*4ko<oo>i^ 

^^ ^^ t^ *^ *^ 4 

oeooooooeoooutif^ovr 






OOOOOU«C9«U«»0 



•si o» »— o» r 



C9M«0*aO«i^Wi-^i-^i^^ 
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A TABLE 



Showing the Weight of Metal Plate per Square Foot. 

W^rooght Cast Cast Cast Cast Cast 

Iron. lion. Copper. Brass. Lead. Zmc 

lbs. lbs. lbs. lbs. lbs. lbs. 

2.5 2.3 2.9 2.7 3.7 2.3 
6.1 4 7 5.7 6.5 7.4 4.7 

7.6 7.0 8.6 8.2 ILl 7.0 

10.1 9.4 114 ll.O 14.8 9.4 
12 7 11.7 14.3 13.7 18.5 117 

16.2 14.0 17.2 16 4 22.2 14.0 
17.9 164 20.0 19.2 25.9 16.4 

20.3 18 8 22.9 ' ••^ 29.5 18.7 
22.8 21.1 25.7 24 6 33.2 214 

25.4 23.5 28.6 27.4 36.9 23.1 



NoTB. — Thia Table is calculated in lbs. and decimal parts of a lb. 



2 in. 
1«. Id, 



Cast Iron Rain Water Pipes per yard. 

2i in. 8 in. . 3i in. 4 in. 

2«. 3d. 2«. ed, 3s. 3d: 3s. 9d. per yard lineal 



Cast Iron Eave Gutters, per yard lineaL 



3 in. 
lOdL 



3iin. 
la. 



4 in. 
It. 2d. 



4iin. 
Is. Sd. 



5 in. 
Is. 6<i 



6 in. 
Is. 9<i 



Hopper Heads for Pipes. 



2in 
2s. 



2|in. 
2s. 3dl 



Sin. 
2s. 6d, 



3^ in. 
3s. 3d. 



4 in. 
3s. 9d. 



Shoes for Ditto. 

Is. Is. 3d. Is. 6d. 8s. 2s. 6d. 

NoTB.— For wd^ht see cable of weight of Pipes ; or— Bnle, reduce tc 
cubic inch, multiply by 27, cat off two figures to the right of the prodnct^ the 
remainder is lbs. 



828 

KuLsa 

To find the weight of any qaantities ol iron* wroaght and cIom ham- 
mered, reduce the quantity into cnbie inchea, maltiply the product by 26, 
cut off two figures to the right, the remainder is lbs 

To find the weight of oabt iron, proceed as above, only multiply by 27 
instead of 28. 

Secondlff^ 

Multiply the number of ^ of an inch in the section, and divide by 19, 
gives the number of lbs. in 1 foot. 

Example.— Bar of iron li in. by ^ in. — 1} is 10|, | In. is 4^ ; 
10 X 4-»40, divide by 19)40(2 lbs. 2 oz. to 1 foot. 

38 



Cylinder to Measures. 

Square the diameter in inches, cut off one figure to the right, the re* 
mainder denotes the number of gallons in 8 feet. 

EzAMPLB.— 12 X 12 = 14 14, or 14 gallons 4 pints in 3 feet 
9 X 9 = 8, 1, or 8 gallons 1 pint in ditto. 



A TABLE 

Showing the weight per foot superficial of Lead, from i^ of an inch 
thick to 1 inch thick, Specific Gravity 11,825, Weight per Cube foot 

708 lbs. 



Thickness. 


Weight. 


IhickneM. 




Weight. 


In. 


lbs. 




In. 




lbs. 


Jlr 


82 




^L w# #a# 1 




141 

192 

282 
442 
59 


i^T> »mm AAA AAA 


5 






sa 


J JM WW www WW 


9f 

6 




aa 


A 


7i 
10 
12 






* a* 


8 ..*...... 

x 






• • 
>•• 


1 .1 






• •••...••• 


*•■ 






A TABLE 






Showing the value of 1 cwt of Lead from i of a penny per lb. to 6d. 


d. £. 9. 


d. 




d, £. 


<. 


d. 


i is 1 


2 




8i is 1 


10 


4 


i « 2 


4 




Si „ 1 


12 


8 


i „ 4 


8 




8i „ 1 


15 





i „ 7 







4 » I 


17 


4 


1 „ 9 


4 




4i „ 1 


19 


8 


U „ 11 


8 




4i ,, 2 


2 





U „ 14 







41 ,. 2 


4 


4 


If „ 16 


4 




& „ 2 


6 


8 


2 „ 18 


8 




5i „ 2 


9 





2* „ 1 1 







54 „ 2 


11 


4 


2i „ 1 8 


4 




51 „ 2 


18 


8 


2* „ I 5 


8 




6 „ 2 


16 





8 „ 1 8 














A TABLE 



Showing how many feet raperficUl a ewt. of Sheet Lead inll eofvr on m 
flat roof, or gutter, &c. from 4 lbs. to 12 Iba. per foot ; the Talne of each 
anperfidal foot or aqnare, according to the aereral weights — ria., at 3|4. 
per lb., or £i ISm. Od. per cwt. for all under 7 Ibe. per foot anperficiat; 
and 3i<L pfr lb., or £l 12c. Bd. per ewt., for 7 Iba. per foot anperficial, and 
all abo?e, inclnding Uboar, solder, &c 



Weieht 
per toot 


lewtwiU 


Xxpanieper 


eorer 


foot. 


BoperfidaL 


BuperficiaL 


•npeifidal. 


lbs. 


Ft. In. 


£. $. d. 


4 ) Milled Lead 


28 


13 


5 > £1 \5i. per cwt. 


22 5 


1 6f 


6 ) or3|i.perlb. 


18 8 


1 10§ 


«1 


^ 16 


9 Oi 


14 


2 4 


9 I Cast Lead 


12 5i 


2 71 


10 r £1 12#. 8<i per 1 


11 3 


2 11 


11 cwt.or3i(lperlb. 


10 2 


3 2i 


12-* 


^94 


8 6 



iqaare on 100 
ft. sapetfieiaL 

£, 9. d, 

6 5 u 

7 16 S 
9 7 6 

10 4 2 

11 13 4 

13 2 6 

14 11 8 

16 10 

17 10 



NOTB — By the above table any qaantity of covering may be eaaQy 
mated according to the thickness of the head. 



A TABLE 




Showing the weight of Length Pipes per length 


in lbs. 


Bore. Length. Common. Middling. 


Strong* 


In. Ft. lbs. lbs. 


Ibti, 


i 15 16 


... 


1 15 24 27 


30 


1 15 30 40 


43 


H 12 36 44 


53 


li 12 48 56 


67 


2 10 56 70 


83 


2i 10 70 89 


100 



1 acre 
3 rood* 

2 roods 
Ifood 



Square 
yds. 
4S40 
8630 
2420 
1210 



LAND TABLE 

Side of Square, 
yds. ft. in. pta 



69 
60 
47 
34 



1 


2 



8 
9 

7 

4 



6 


3 



Diameter of a eirele. 
yds. ft. in. pta. 



78 
67 
55 
39 



1 
2 
1 




6 
11 



1 
5 

4 




825 



SdaHve Vaine of British and Foreign Squar* and Cu^m 

Measure. 



I 



Country or Place. 



Amsterdam 
Berlin .,. 
Berne ,., 
Dantzic... 
Dresden.;. 
France ... 
Geneva ... 
Hanover 
Leipsic ... 
Lisbon ... 
Prussia... 
Hhineland 
Biga 

Rome ... 
Spain ... 
Sweden ... 
Venice ... 
Vienna .«. 



* . * ... ••• ... 

..a *.. ••• ... 

... ... ... ... 

•*. .•• ... ... 

... ... • ... ... 

... ... ... ... 

.*• •.. ..• ... 

••* •.. •.. ••• 

... ... .*• *.. 

•.. *.• ... .«• 

... •••• ••• ... 

... •.. ••• ••'« 

... ... •.• ... 

.*• •.. ••• ..• 

ka. ... •••- ••• 

... ••. ... ... 

... .*k ..% k.« 

... •*• ... ••• 



Square Foot In 

English. 
Square Inches* 



124-255 
148-693 
138-287 
127-690 
124-099 
163-668 
369-024 
131-194 
123-432 
167-647 
152-670 
152-670 
116-424 
137-358 
123-P82 
136-515 
167142 
155-002 



Oubio Foot in 
Cubic Inohea. 



1386-07a 
1818-162 
1638-798 
1442-897 
LS82-463 
2091-743 
7088-951 
1602-696 
1371-329 
2168-728 
1886-390 
1886-390 
1250-215 
1609-836 
1378-002 
1646-041 
2560-102 
1029-714 



Relative Value of British and Foreign Road Measure, 



Coontry or Place. 



Denmark 

Flanders 

France 

Germany 

Hamburgh ... 

Hanover 

Holland 

Hungary 

Netherlands ... 

Poland 

Portugal 

Prusssia 

Russia 

Spain 

Sweden ' 

Switzerland. ... 
Turkey 



Name of Measure. 



Mile 

League ,., 

League of 2,000 Toises 

Mile (Long) 

Mile 

Mile 

MUe 

Mile 

Mile Metrical 

Mile (Long) 

League 

Mile 

Verst 

League Common 

Mile 

Mile 

Berri 



English! 
Yards. 



No. of each 
equal to KXJ 
English mis. 



8,244 
6,864 
4,263 

10,126 
8,-244 

11,669 
8,103 
9,113 
1,093 
8,103 
6,762 
8,237 
1,067 
7,416 

11,700 
9,W3 
l,8?i6 



21,848 
26,641 
41,286 
17,381 
21,348 
16,226 
21,726 
19,313 

161,024 
21,726 
26,036 
21,367 

160,814 
23,732 
16,042 
19,288 
96,386 



s 



I 
•c 



h 

O 

OD 

H 

OQ 



OQ Q> 

© (id •* S 1. 



1 



.g 



OQ O <H t^ 00 

OO »H !>. CQ Oi 
f-H t>> CO C^ CO 
(M CO O « O 

^ O 00 O O 
CO 



Oi o 

o o 
op p 

00 (M 

00 



^ 

'S 
►« 



o 

CO 

o 



-is 8 2 g 2i3 2 

© ^ iS -fe "S * is 

B "S § s § S ^ 

•g i3 -I -g 3 8 t5 o 



OD 

H 

h 

H 

P« 

P 

GO 

O 

OD 

P 
OQ 

m 



^ 



© g 



Ui 



• •CD 

S* ST 2^8 



OQ 
,-H l-l f-^ »« 0> 



S g ^ 8 S 

© o a rf c» 5^ 
C J © a >S>S 



00 

H 

ad 
o 

H 




I 



. Oi 



© 



© 



© 

a 



a s 




oS © d Zl3 O © 
2 55 S 3 $ « 

C5 p O a ft W 



I 



8 

ii 
;3 



6' 



827 



A Table to find the Areas of PolygonSy the length of one 

side being given. 



Pentagon 


3 Sides 


0-4350 
1-7203 
2-5981 
3-6339 
4-8244 
61818 
7-6942 
9-3556 
111962 


« >> » 

6 „ 


Hexagon 

Hepta£ron 


7 „ 


Octagon 

Nonagon 


8 „ 


9 „ 


Decagon 

Undecagon 

Duodecaffon 


V yj 

10 „ 


XV jy ............... 

11 „ 


12 „ 




^ »> •• J 



Rde— Moltiplj tte square of the side by the figures la 
Column 2. 
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Ab Eaijr Batij Beekour. 








1 

01 





s 


3 
01 





4 
1 


5 

U 


6 


7 


8 


t 


to 


01 





H 


U 





2 


21 


21 


0^ 





1 





11 





2 


21 


3 


31 





4 


41 


5 


0| 





u 





21 





3 


31 


41 


51 





6 


61 


71 


1 





2 





3 





4 


5 


6 


7 





8 


9 


10 


U 





n 





31 





5 


61 


71 


81 


10 


HI 


1 01 


H 





3 





41 





6 


71 


9 


101 







I 1* 


I 3 


U 





31 





51 


.) 


7 


81 


101 


1 01 




2 


1 31 


1 51 


2 





4 





6 





8 


10 


1 


1 2 




4 


1 6 


1 8 


« 2* 





41 





61 





9 


111 


1 U 


i 31 




6 


I 81 


1 101 


2i 





5 





71 





10 


1 01 


i 3 


1 51 




8 


1 101 


2 1 


2} 





H 





81 





11 


1 U 


1 41 


1 71 




10 


« 01 


2 31 


3 





6 





9 


( 





1 3 


1 6 


1 9 


2 





2 3 


2 6 


31 





81 





91 


1 


1 


1 41 


1 71 


1 101 


2 


2 


2 51 


2 81 


8| 





7 


101 


I 


2 


1 51 


i 9 


2 01 


2 


4 


2 71 


2 11 


3} 





71 


111 


1 


3 


1 61 


1 101 


2 21 


2 


6 


2 91 


3 m 


4 





8 







I 


4 


1 8 


2 


2 4 


2 


8 


3 


3 4 


41 





81 




01 


I 


5 


1 91 


2 U 


2 51 


2 10 1 


3 21 


3 61 


4i 





9 




U 


1 


6 


1 101 


2 3 


« 71 


3 





3 41 


3 9 


41 





91 




21 


1 


7 


1 111 


2 41 


2 91 


3 


2 


3 61 


3 11 


5 





10 




3 


1 


8 


2 1 


2 6 


2 U 


3 


4 


3 9 


4 2 


5i 





101 




31 


1 


9 


2 21 


2 71 


3 Oi 


3 


6 


3 HI 


4 41 


5i 


11 




41 


I 


10 


2 31 


2 9 


3 21 


3 


8 


4 U 


4 7 


51 





111 




51 


1 


11 


2 41 


2 101 


3 41 


3 10 1 


4 31 


4 91 


6 









6 


2 





2 6 


3 


3 e 







4 6 


5 


61 




01 




61 


2 


1 


2 71 


3 U 


3 71 




2 


4 81 


5 21 


6| 




1 




71 


2 


2 


2 81< 3 3 


3 91 




4 


4 101 


5 5 


61 




U 




81 


2 


3 


2 91 3 41 


3 111 




6 


5 01 


5 71 


7 




2 




9 


2 


4 


2 11 


3 6 


4 1 




8 


5 3 


5 10 


71 




21 




91 


2 


5 


3 01 


3 71 


4 21 




10 


5 51 


6 01 


71 




3 




101 


2 


6 


3 11 


3 9 


4 41 


5 





5 71 


6 3 


71 


1 


31 




111 


i 


7 


3 21 


3 101 


4 61 


5 


2 


5 91 


6 51 


8 




4 


2 





2 


8 


3 4 


4 


4 8 


5 


4 


6 


6 8 


Si 




4i 


2 


01 


2 


9 


3 51 


4 U 


4 91 


5 


6 


6 21 


6 101 


81 




5 


2 


11 


2 


10 


3 61 


4 3 


4 111 


5 


8 


6 41 


7 1 


81 




51 


2 


21 


2 


11 


3 71 


4 41 


5 U 


5 


10 


6 61 


7 31 


9 




6 


2 


3 


3 





3 9 


4 6 


5 3 


6 





6 9 


7- 6 


911 


61 


2 


31 


3 


1 


3 101 


4 71 


5 41 


6 


2 


6 lU 


7 81 


911 


7 


2 


41 


3 


2 


3 HI 


4 9 


5 61 


6 


4 


7 U 


7 11 


91,1 


71 


2 


51 


3 


3 


4 01 


4 101 


5 81 


6 


6 


7 81 


8 1 


10 1 


8 


2 


6 


3 


4 


4 2 


5 


5 10 


6 


8 


7 6 


8 4| 


1011 


81 


2 


61 


3 


5 


4 31 


5 11 


5 111 


6 


10 


7 81 


8 6 


101 1 


9 


2 


71 


3 


6 


4 41 


5 8 


6 H 


7 





7 101 


8 91 


1011 


91 


2 


8i 


3 


7 


4 51 


5 41 


6 31 


7 


2 


8 01 


8 11 


11 1 


10 


2 


9 


3 


6 


4 7 


5 6 


6 5 


7 


4 8 3 


9 21 


1111 


lOJ 


2 


91 


3 


9 1 4 8ll 5 71 


6 61 


7 


6 8 51 


9 4 



829 



An Eabt Bbadt Ukckovtrji^ Omtinned. 



1 


S 


3 


4 


5 


5 


6 
9 


7 


8 


9 


10 


lli 


1 


11 


2 


104 


3 


10 


4 


9i 


6 84 


7 


8 


8 


74 


9 f 


lit 


1 


114 


2 


lU 


3 


11 


4 


10| 


5 


104 


6 lOi 


7 


10 


8 


9} 


9 94 


1 


2 





3 





4 





5 





6 





7 


8 





9 





10 


I 1 


2 


2 


3 


3 


4 


4 


5 


5 


6 


6 


7 7 


8 


8 


9 


9 


10 10 


I 2 


2 


4 


3 


6 


4 


8 


5 


10 


7 





8 2 


9 


4 


10 


6 


11 8 


1 3 


2 


6 


3 


9 


5 





6 


3 


7 


6 


8 9 


10 





11 


8 


12 6 


1 4 


2 


8 


4 





5 


4 


6 


8 


8 





9 4 


10 


8 


12 





13 4 


I 5 


2 


10 


4 


3 


5 


8 


7 


1 


8 


6 


9 11 


U 


4 


12 


9 


14 2 


1 6 


3 





4 


6 


6 





7 


6 


9 





10 6 


12 





13 


6 


15 


I 7 


3 


2 


4 


9 


6 


4 


7 


11 


9 


6 


11 1 


12 


8 


14 


3 


15 10 


1 8 


3 


4 


5 





6 


8 


8 


4 


10 





11 8 


13 


4 


15 





16 8 


1 9 


8 


6 


5 


3 


7 





8 


9 


10 


6 


12 3 


14 





15 


9 


17 6 


1 10 


3 


8 


5 


6 


7 


4 


9 


2 


U 


12 10 


14 


8 


16 


6 


16 4 


1 11 


3 


10 


5 


9 


7 


8 


9 


7 11 


6 13 5 


15 


4 


17 


3 


19 2 



Table for Wages, &c. 



Tear. 


Per Month. Per Week. Per Daj. 


Year. 


Per Month. Per Week. 


Per Day. 


je 


£ s. 


d. 


£ 


<. d. £ 


«. 


d 


£ 


£ s. 


d 


£ ». d. 


£ 


«. d. 


1 


1 


8 


410 





0* 


15 


I 5 





5 9 





10 


2 


3 


4 


9iO 





li 


16 


1 6 


8 


6 l),0 


104 


3 


5 





1 HO 





21 


17 


1 8 


4 


6 6i0 


114 


4 


6 


8 


1 6iO 





2 


18 


1 10 





6 lOfO 


111 


5 


8 


4 iO 


1 11 





Si 


19 


1 11 


8 


7 340 


1 04 


6 


10 





2 340 





4 


20 


1 13 


4 


7 8 





1 H 


7 


11 


8 


2 8i0 





44 


30 


2 10 





11 6 





1 71 


8 


13 


4 


3 OfO 





6i 


40 


3 6 


8 


15 440 


2 24 


9 15 





3 540 





6 


50 


4 3 


4 


19 2 


2 9 


10 '0 16 


8 


3 10 





64 


60 


5 





1 8 040 


3 34 


11 18 


4 


4 2|0 





n 


70 


5 16 


8 


1 6 lOiO 


3 10 


12 1 





4 7iO 





8 


80 


6 13 


4 


1 10 6iO 


4 44 


13 1 1 


8 


4 llfO 





84 


90 


7 10 





1 14 940 


4 114 


14 1 S 


4 


5 4^0 





91 


100 8 6 


8 1 18 440 


5 5| 



Discount Table. 



24 per cent 


. . . .ii 


6per£l | 


12i 


percent 


.. .is 


2 


6 per 


« M 


...•„ 


7* 


n 


15 


n 


• • • ft 


3 


„ 


4 


....„ 


H 


n 


174 


it 


• •••»» 


3 


6 n 


5 ,1 


• • • • t» * 





n 


20 


n 


• •••»» 


4 


r 


'^ :: 


• • • • »f • 


2 


n 


224 


n 


• •••♦> 


4 


6 n 


64 „ 


• •••»» 1 


6 


ti 


25 


n 


• • • • It 


» 


n 


*» « 


• • • • » 2 





»» 


30 


n 




'» 


» 



An Interest Beady Beckoner. 

For aoj Amomit, at 2, 2i, 8, 3^, 4, 4^, and 5 per cent, fer anj mmibflr 

of Days. 



Products 1 


3 per 


ent. 
d. 


H per cent. 


4pereent. | 


Hp^cent. 


5 per eent. 


iS, 9. 


£ B. 


d. 


£ 


«. 


<L 


£ 


«. 


d. 


£ a. d. 


100 





2 





2i 








2i 








3 


3l 


200 





4 





4i 


6 





&i 








6 


6l 


300 





6 





7 








8 








8 


91 


400 





8 





n 








lOi 





Uf 


1 ll 


500 





91 


ml 





1 


u 





1 


2f 


1 41 


600 





HI 


1 


If 





1 


3} 





1 


51 


1 71 


700 


1 


If 


1 


4 





1 


6i 





1 


81 


1 11 


800 


I 


31 


1 


6i 





1 


9 





1 


111 


8 2l 


900 


1 


51 


1 


8} 





1 


11* 





2 


21 


2 51 


1,000 


1 


7} 


1 


11 





2 


2i 





2 


51 


2 9 


2,000 


3 


3i 


3 


10 





4 


4i 





4 


ni 


5 51 


8.000 


4 Hi 


5 


9 





6 


7 





7 


41 


8 2f 


4,000 


6 


7 


7 


6 





8 


91 





9 


m 


10 111 


5,000 


8 


2i 


9 


7 





10 


Hi 





12 


4 


13 81 


6,000 


9 


lOi 


U 


6 





13 


i| 





14 


91 


16 51 


7,000 


11 


6 


13 


5 





15 


4 





17 


3 


19 2 


8,000 


13 


H 


15 


4 





17 


H 





19 


8} 


1 1 11 


9,000 


14 


9i 


17 


3 





19 


8i 


1 


2 


21 


1 4 7f 


10,000 


16 


5i 


19 


2 


1 


1 


11 


1 


4 


8 


1 7 4« 


20,000 


1 12 


lOi 


1 18 


4i 


2 


3 


10 


2 


9 


31 


2 14 91 


30,000 


2 9 


31 


2 17 


61 


3 


5 


9 


8 


13 


H« 


4 2 21 


40,000 


3 5 


9 


3 16 


8i 


4 


7 


8 


4 


18 


71 


5 9 7 


50,000 


4 2 


2i 


4 15 101 


5 


9 


7 


6 


3 


Si 


6 16 Hi 


60,000 


4 18 


7i 


5 15 


Oi 


6 


11 


6 


7 


7 111 


8 4 41 


70,000 


5 15 


0* 


6 14 


3 


7 


13 


5 


8 


12 


71 


9 11 91 


80,000 


6 11 


6 


7 13 


5 


8 


15 


4 


9 


17 


3 


10 19 2 


90,000 


7 7 


11* 


8 12 


7i 


9 


17 


3 


11 


11 


1 


12 6 7 


100,000 


8 4 


4i 


9 11 


9i 


10 


19 


2 


12 


6 


7 


13 13 HI 


200,000 


16 8 


9J 


19 3 


6} 


21 


18 


41 


24 13 


11 


27 7 Hi 


300,000 


24 13 


1« 


28 15 


4 


32 


17 


61 


36 


19 


8} 


41 1 11 


400,000 


32 17 


6i 


38 7 


H 


43 


16 


8i 


49 


6 


3i 


54 15 lOf 


500,000 


41 1 


11 


47 18 lOf 


54 


15 


10} 


61 


12 101 


68 9 101 


600,000 


49 6 


3i 


57 10 


8i 


65 


15 


0* 


73 


19 


51 


82 3 10 


700,000 


57 10 


8i 


67 2 


5i 


76 


14 


3 


86 


6 


01 


95 17 91 


800,000 


65 15 


0* 


76 14 


3 


87 


13 


5 


98 


12 


71 


109 11 91 


900,000 


73 19 


51 


86 6 


Oi 


98 


12 


71 


110 


19 


2 


123 5 9 


1000,000 


82 3 


10 


95 17 


H 


109 


11 


9 


123 


5 


9 


136 19 81 
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STANDARD WORKS ON ARCHITECTURE, 

BUILDING, &c. 

A BOOK ON BUILDING, CIVIL AND ECCLESI 

ASTICAL. By Sir Edmund Beckett, Bart., LL.D., Q.C., 

F.R.A.S., Author of "Clocks and Watches and Bells," &c. 

Crown 8vo, cloth, with Illustrations, price 7s. 6d. 

'' A book which is alwa3rs amusing and nearly always instructive. Sir £. Beckett 

will be read for the raciness of his style. We are able very cordially to recommend 

all persons to read it for themselves. The style throughout is in the highest degree 

condensed and epigrammatic." — Times* 

*' We commend tne book to the thoughtful consideration of all who are interested 
in the building art." — Builder. 

A HANDY BOOK OF VILLA ARCHITECTURE; 

being a Series of Designs for Villa Residences in various Styles. 
With Detailed Specifications and Estimates. By C. WiCKES, 
Architect, Author of ** The Spires and Towers of the Mediaeval 
Churches of England," &c. First Series, consisting of 30 Plates ; 
Second Series, 31 Plates. Complete in i vol. 4to, price /2 los. half 
morocco. Either Series separate, price f^ I 7s. each, half morocco. 
" The whole of the desigrns bear evidence of their being the work of an artistic 

architect, and they will prove very valuable and suggestive to architects, students, 

and amateurs." — tiuilding News. 

THE HANDBOOK OF SPECIFICATIONS; or, 

Practical Guide to the Architect, Engineer, Surveyor, and Builder, 
in drawing up Specifications and Contracts for Works and Con- 
structions. Illustrated by Precedents of Buildings actually executed 
by eminent Architects and Engineers. Preceded by a Preliminary 
Essay, and Skeletons of Specifications and Contracts, &c., &c. 
By Professor Thomas L. Donaldson, M.I.B.A. With A 
REVIEW OF THE LAW OF CONTRACTS. By W. CuN- 
NiNGHAM Glen, of the Middle Temple. 2 vols. 8vo, with upwards 
of 1,100 pp. of text, and 33 Lithographic Plates, cloth, £2 2s. 
" In these two volumes of z,xoo pages (together), forty-four specifications of 

executed works are given, including the specifications for parts of the new Houses 

of Parliament, by Sir Charles Barrv, and for the new Royal Exchange, by Mr. 

Tite, M.P. Donaldson's Handbook of Specifications must be bought by all 

architects.** — Builder. 

RUDIMENTARY ARCHITECTURE, Ancient and 

Modem. Consisting of VITRUVIUS, translated by Josfph 
GwiLT, F.S.A., &c., with 23 fine copper plates ; GRECIAN 
Architecture, by the Earl of Aberdeen; the ORDERS of 
Architecture, by W. H. Leeds, Esq. ; the STYLES of Architec- 
ture of Various Countries, by T. Talbot Bury ; the PRIN- 
CIPLES of DESIGN in Architecture, by E. L. Garbett. In 
one volume, half-bound (pp. 1,100), copiously illustrated, 12s. 
•0* Sold separately J in two vols., as follows : — 

ANCIENT ARCHITECTURE, Containing Gwilt's Vitruvius 
and Aberdeen's Grecian Architecture. Price 6s. half-bound. 

N.B.— 7%w is the only edition of VITRUVIUS procurable at a 
moderate price, 

MODERN ARCHITECTURE. Containing the Orders, by Leeds ; 
the Styles, by Bury ; and Design, by Garbett. 6s. half-bound. 

London: CROSBY LOCKWOOD & CO., 7, Stationers' Hall Court, £.C 



STANDARD WORKS ON ARCHITECTURE, 

BUILDING, &c. 

SPECIFICATIONS FOR PRACTICAL ARCHITEC- 

TURE: A Guide to the Architect, Engineer, Surveyor, and 
Builder ; with an Essay on the Structure and Science of Modem 
Buildings. By Frederick Rogers, Architect. With numerous 
Illustrations. Demy 8vo, price 15s., cloth. (Published at;f i lo-*.) 
*«* A volume of specifications 0/ a practical character being greatly required, 
and the old standard work of Alfred Bartholomew being out 01 print, tiie author, 
on the basis of that work, has produced the above. He has also inserted speci- 
fications of works that have been erected in his own practice. 

THE ARCHITECTURAL ANTIQUITIES OF 
ROME. By the late G. L. Taylor, Esq., F.S.A., and Edward 
Cresy, Esq. New Edition, thotoughly revised, and supplemented 
under the editorial care of the Rev. Alexander Taylor, M. A. 
(son of the late G. L. Taylor, Esq.), Chaplain of Gray's Inn. This 
IS the only book which gives on a large scale, and with the precision 
of architectural measurement, the principal Monuments of Ancient 
Rome in plan, elevation, and detail. Large foUo, with 130 Plates, 
half-bound, price ;^3 3s. 
*«* OrigmaUy published in two volumes, folio, at j^i8 1 8s. 

HINTS TO YOUNG ARCHITECTS, By George 

WiGHTWiCK, Architect, Author of "The Palace of Architecture," 

&c. &c. New Edition, revised and enlarged. By G. Huskisson 

GuiLLAUMB, Architect. Numerous Illustrations. 1 2mo, cloth, 4s. 

" Contains a large amount of information, which young architects will do weH 

to ac(;^uire, if thejr wish to succeed in the eveiyday work of their profession." — 

Engluh Mechanic, 

A TREATISE ON THE DECORATIVE PART 
OF CIVIL ARCHITECTURE. By Su- William Chambers, 
K.P.S., F.R.S., &c. With Illustrations, Notes, and an Examina- 
tion of Grecian Architecture. By Joseph Gwilt, Architect, 
F.S.A. New and Cheaper Edition, revised and edited by W. H. 
Leeds. 66 Plates. 4to, cloth, ^\ is. 

HANDBOOK OF HOUSE PROPERTY: a Popular 

and Practical Guide to the Purchase, Mortgage, Tenancy, and 
Compulsory Sale of Houses and Land; including the Law of 
Dilapidations and Fixtures ; with Explanations and Examples of 
all kinds of Valuations, and useful Information and Advice on 
Building. By Edward Lance Tarbuck, Architect and Sur- 
veyor. i2mo, 5s. cloth boards. 

HOUSE PAINTING, GRAINING, MARBLING, 

AND SIGN WRITING : a Practical Manual of. With 9 Coloured 
Plates of Woods and Marbles, and nearly 150 Wood Engravings. 
By Ellis A. Davidson, Author of "Building Construction,'' &c. 
Second Edition, carefully revised. i2mo, 6s. cloth boards. 
" Contains a mass of information of use to the amateur and of value to the prac- 
tical man." — English Mechanic, 

** Deals with the practice of painting in all its parts, from the grinding of 
colours to varnishing and gilding." — Architect, 

" ''TfDON : CROSBY LOCKWOOD & CO., j, Statxonsiis' Hall Coukt, £.C. 



STANDARD WORKS ON ARCHITECTURE, 

BUILDING, &c. 

THE STUDENTS GUIDE TO THE PRACTICE 

of MEASURING and VALUING ARTIFICERS* WORKS ; 
containine Directions for taking Dimensions, Abstracting the 
same, and bringing the Quantities into Bill, with Table of Con- 
stants, and copious Memoranda for the Valuation of Labour and 
Materials in the respective Trades of Bricklayer and Slater, Car- 
penter and Joiner, Painter and Glazier, Paperhanger, &c. With 
43 Plates and Woodcuts. By Edwazd Dobson, Architect. New 
Edition, re-written with Additions, byE. WyndhamTarn, M.A., 
Architect 8vo, los. 6d. cloth. 
" Altoeether the book is one which well fulfils the promise of its title-page, and 

we can ^orouehly recommend it to the class for whose use it has been compiled. 

Mr. Tarn's adaitions and revisions have much increased the usefulness of the work." 

— Engineering, 

THE APPRAISER, AUCTIONEER, BROKER, 

HOUSE and ESTATE AGENT, and VALUER'S POCKET 
ASSISTANT, for the Valuation for Purchase, Sale, or Renewal 
of Leases, Annuities, and Reversions, and of property generally ; 
with Prices for Inventories, &c. By John Wheeler, Valuer, &c. 
Third Edition, enlarged, by C. No&Ris. Royal 32mo, cloth, 5s. 
" A neat and concise book of rererence, containing an admirable and clearlv- 

arranged list of prices for inventories, and a very practical guide to determine the 

value of furniture, &c." — Standard, 

LOCK WOOD 6p» co:s builders and con 

TRACTOR'S PRICE BOOK — witii which is incorporated 
Atchley's, and portions of the late G. R. Burnell*s Builder's 
Price Books — containing the latest prices of all kinds of Builders' 
Materials and Labour, and in aU Trades connected with Build- 
ing ; with many useful and important Memoranda and Tables ; 
Lists of the Members of the Metropolitan Board of Works, of 
Districts, District Officers, and Distnct Surveyors, and the Metro- 
politan Bye-laws, &c., &c. The whole revised and edited by 
Vrancis T. W. Miller, Architect and Surveyor, Fcap« 8vo, 
strongly Half-bound, price 4s. 

THE POCKET ESTIMATOR FOR THE BUILD- 
ING TRADES : Being an Easy Method of estimating the various 
parts of a Building coUectively, more especiallv appUed to Car- 
penters* and Joiners' work, priced according to the present value of 
material and labour. By A. C. Beaton, Author of *' Quantities 
and Measurements." 53 Woodcuts. Leather, waistcoat-pocket 
size, 2s. 

THE POCKET TECHNICAL GUIDE AND ME A- 

SURER FOR BUILDERS AND SURVEYORS ; containing 
a Complete Explanation of the Terms used in Building Construc- 
tion, Memoranda for Reference, Technical Directions for Measur- 
ing Work in all the Building Trades, with a Treatise on the 
Measurement of Timbers, and Complete Specifications for Houses, 
Roads, and Drains. By A. C. Beaton. With 19 Woodcuts. 
Leather, waistcoat-pocket size, as. 

LoHDON : CROSBY LOCKWOOD & CO., 7, Stationbrs' Hall Court, E.C 



STANDARD WORKS ON CARPENTRY, 

TIMBER, &c. 

THE ELEMENTAR Y PRINCIPLES OF CARPEN- 
TRY. By Thomas Tredoold, C.E. Edited by Peter Barlow, 
F.R.S. Fifth Edition, corrected and enlarged. With 64 Plates 
^11 of which now first appear in this edition). Portrait of the 
Author, and several Woodcuts. In i vol. 4to,;^i 5s. cloth. 
" ' Tredeold's Carpentry ' ought to be in every architect's ^and every boilder'i 

library."— ^MiVifer. 

THE TIMBER IMPORTERS, TIMBER MER- 

CHANT'S, AND BUILDER'S STANDARD GUIDE. By 

R. E. Grandy. Second edition revised, i2mo, 3s. 6d. cloth. 

" Everything it pretends to be : built up gradually, it leads one firoih a forest 

to a treenail, and tnrows in, as amakeweignt, a host of material concerning bricks. 

columns, cutems. Sec— all that the class to whom it appeals requires."— J^if^/wA 

Mechanic, 

THE TIMBER IMPORTERS AND SHIP- 

OWNER'S FREIGHT BOOK ; being a Comprehensive Series 
of Tables for the Use of Timber Importers, Captains of Ship>s, 
Shipbrokers, Builders, and all Dealers in Wood whatsoever. By 
Wm. Richardson, Timber Broker. Crown 8vo, cloth, price 6s. 
PACKING CASE TABLES; showing the number of 

Superficial Feet in Boxes or Packing-Cases, from six inches square 
and upwards. By W. Richardson, Timber Broker. Oblong 410, 
cloth, price 3s. 6d. 
"Will save much labour and calculation to makers and users of packing-cases.** 
— Grocer, " Invaluable labour-saving tables." — Ironmonger, 

THE COMPLETE MEASURER; setting forth the 

Measurement of Boards, Glass, &c., &c. ; Unequal-sided, Square- 
sided, Octagonal-sided, Round Timber and Stone, and Standing 
Timber. With a Table showing the solidity of hewn or eight-sided 
timber, or of any octagonal-sided column. For the use of Timber- 
growers, Merchants, and Surveyors, Stonemasons, Architects, and 
others. By Richard Horton. Third Edition, with valuable 
additions. i2mo, 5s., leather. 

THE PRACTICAL TIMBER MERCHANT: being 

a Guide for the use of Building Contractors, Surveyors, Builders, 
&c. By W. Richardson. Fcap. 8vo, 3s. 6d. cloth. 

\Just published, 

THE CARPENTERS GUIDE; or, Book of Lines for 

Carpenters : Comprising all the Elementary Principles essential 
for acquiring a Imowl^ge of Carpentry. Founded on the late 
Peter Nicholson's standard work. A New Edition, revised by 
Arthur Ashpitbl, F.S.A. Together with Practical Rules on 
Drawing, by George Pyne. With 74 Pkites, 4to, £1 is. cloth. 

THE TIMBER MERCHANTS AND BUILDERS 

COMPANION. Containing new and copious 'Tables. By 
William Dowsing, Timber Merchant, Hull. Third Edition. 
Revised and corrected. Crown 8vo, 3s. cloth. 
" Everything is as concise and clear as it can possibly be made. Every timber 
mercliant and builder ought to possess it."— /^wi/ Advertiur, 

ondon: CROSBY LOCKWOOD fc CO., 7, Stationbas* Hau Couet, £.C. 



USEFUL BOOKS FOR BUILDERS, 
ARCHITECTS, &c. 

PIONEER ENGINEERING. A Treatise on the En- 
gineering Operations connected with the Settlement of Waste 
Lands in New Countries. By Edwakd Dobson, Assoc. Inst. C.E., 
Author of "The Art of Building," &c. With numerous Plates 
and Wood Engravings. Crown 8vo, los. 6d. \jftist published, 

** A most usefal handbook to es?ineering pioneers." — Iron, 
"The author's experience has been turned to good account, and the book is 
likely to be of considerable service to pioneer engineers." — Building New*. 

THE SCIENCE OF BUILDING: An Elementary 
Treatise on the Principles of Construction. By E. Wyndham 
Tarn, M.A., Architect. Illustrated with 47 Wood Engravings. 
Demy 8vo, price 8s. 6d. cloth. 

** A -vexT .valuable book, which we itroagly rtcommend to all students/' — 
Builder, 

** No architectural student ihould be without this handbook of constructional 
knowledge." — Archiieci, 

PR A CTICAL GEOMETR F, for the Architect, Engineer, 

and Mechanic; giving Rules for the Dehneation and Application 

of various Geometrical' Lines, Figures and Curves. By E. W. 

Tarn, M.A., Architect, Author of •* The Science of Building," 

&c. With 164 Illustrations. Demy 8vo, 12s. 6d. 

" No book with the same objects in view has ever been published in which the 
clearness of the rules laid down and the illustrative diagrams have been so %a,\Xz- 
fakCtory^^'SccfsMan. 

PLUMBING; a Text-book to the practice of the Art or 

Craft of the Plumber. With Supplementary Chapters upon House- 
drainage, embodying the Latest Improvements. By William 
Paton Buchan, Sanitary Engineer. i2mo, cloth, with about 
300 Illustrations. Price 3s. 6d. \jfti:it published, 

** There is no other manual in existence of the plumber's art ; and the volume 
will be welcomed as the work of a practical master of his trade." — Public Health, 
■ *' The chapters on house^rainage may be usefully consulted, not only bv plumbers, 
but also by engineers, and all engaged or interested in house-building." — iron. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL 

MEASUREMENT. Tables calculated from i to 200 inches in 
length, by I to 108 inches in breadth. For the use of Architects, 
Surveyors, Engineers, Timber Merchants, Builders, Sec. By James 
Hawkings. Fcap. 3s. 6d. cloth. 

MATHEMATICS FOR PRACTICAL MEN; being a 

Commonplace Book of Pure and Mixed Mathematics. Designed 
chiefly for the Use of Civil Engineers, Architects, and Surveyors. 
By Olinthus Grsoo&t, LL.D., F.R.A.S. Enlarged by Henry 
Law, C.E. Fourth Edition, carefully revised and corrected by 
J. K. YoUKO, formerly Professor of Mathematics, Belfast College. 
With 13 Plates. Medium 8vo, ;^i is. cloth. 

" The engineer or architect will here find ready to his hand rules for solving 
fiearly every mathematical difficulty that may arise in his practice." — Builder. 

London : CROSBY LOCKWOOD fc CO., 7, Stationbrs' Hall Court, B.C. 



2 WORKS IN ENGINEERING, SURVEYING, ETC., 

Humbers Modern Engineering. First Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1863. Comprising Civil, Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other Engineering Works, &c By William 
H UMBER, Assoc. Inst C.E., &c Imp. 4to, with 36 Double 
Plates, drawn to a large scale, and Photographic Portrait of John 
Hawkshaw, C.E., F.R.S., &c. Price 3/. 3J. half morocco. 

Usi of the Plates, 

NAMS AND DBSCRIPTION. PLATES, NAME OP ENGINKEK. 

Victoria Station and Roof— L. B.& S. C. Rail z to 8 Mr. R. Jacomb Hood, C.E. 

Southport Pier 9 and 10 Mr. James Brunlees, C.£. 

Victoria Station and Roof— L. C. & D. & G. W. 

Railways zxtoz5A Mr. John Fowler, CE. 

Roof of Cremome Music Hall x6 Mr. William Humber, QJL 

Bridge over G. N. Railway 17 Mr. Joseph Cubitt^ CE. 

Roof of Station — ^Dutch Rhenish Railway .. zSandzp Mr. Euschcdi, C.a. 

Bridge over the Thames— West London Ex- 
tension Railway 20 to 24 Mr. WilKam Baker, CE. 

Armour Plates 25 Mr. James Chalmers, CE. 

Suspension Bridge, Thames 26 to 29 Mr. Peter W. Batlow, CE. 

The Allen Engine 30 Mr. O. T. Porter, M.E. 

Suspension Bndge, Avon 31 to 33 Mr. John Hawkshaw, C E. 

and W. H. Barlow, CE. 

Underground Railway 34 to 36 Mr. John Fowler, CE. 

With copious Descriptive Letterpress;, Specifications, &c. 



" Handsomely lithographed and printed. It will find favour with many who desire 
to preserve in a permanent form copies of the plans and specifications prepared for the 
guidence of the coatractors for many important engineering works." — Euginttr, 

HtmAei^s Modem Engineering, Second Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1864 ; with Photographic Portrait of Rob^t Stephenson, 
C. E. , M. P. , F. R. S. , &c Price 3/. 31. half morocco* 

List 0/ the I^aia, 

KAMB AND DBSCKIFTION. PLATBS. MAMB Ot JOtGWaOt. 

Birkenhead Docks, Low Water Basin z to 15 Ms. G. F. Lystee, CE. 

Charing Cross Station Roof— C C Railway. z6 to z8 Mr. Hawkshaw, CE. 

Digswell Viaduct — Great Northern Railway. 19 Miv J. Cubitt, CBl. 

Robbery Wood Viaduct— Great N. Railway. ao Mjc J. Cubilt. CE. 

Iron Permanent Way 100 -^-« 

Clydach Viaduct — Merthyr, Tredegar, and 

Abergavexmy Railway ex Mr. GandiMr, CE. 

Ebbw Viaduct ditto ditto ditto aa Mr. Gardner, CX 

College Wood Viaduct — Cornwall Railway .* 93 Mr. Brunei 

Dublm Winter Palace Roof 94 to 26 Messrs. Ordishft LeFemrra. 

Bridge over the Thames— L. C. &X>. RaUw; 07 lo 3a' Mn J. Cubitt. CE. 

Albeit Harbour, Greenock >. . . . 33 to 36 Messrs. Bell « MUler^ 

With copious Descriptive Lettcirpress, Specificatfons^ Ac 



"A resumi of all the more interesting and important iporks kftelyi 
Britain^ and coataining, as it docs, carefully eaccuted dtawiagL witli full woiUiig 
details, it w^l be found « valuable accessory to the inrofeMioo at faigc.'*— nlTwjfiMfn 

** Mr. Humber has done the professiott eood>and tnie sef^rice^ by 4lie fine coIIeciieB 
»f "raoBt^M^h^ has here btougnt before Uie p re foasi oa 'aad Hut public.**— -iPni^anv/ 

v#' Jownai. 



PUBLISHED BY CROSBY LOCKWOOD & CO. 



Humberts Modern Engineering. Third Series. 

A RECORD of the PROGRESS of MODERN ENGINEER. 
ING, 1865. Imp. 4to, with 40 Double Plates, drawn to a large 
scale, and Photo Portrait of J. R. M^Clean, Esq., late President 
of the Institution of Civil Engineers. Price 3/. 3J. half morocco. 

List of Plates and Diagrams. 



MAIN DRAINAGE, METROPOLIS, 

North Side. 

Plate I. Map showing Interception of 
Sewers.— 2 and 3. Middle Level Sewer. 
Sewer under Regent's Canal ; and Junc- 
tion with Fleet Ditch.— 4, 5, and 6. Out- 
fall Sewer. Bridge over River Lea. 
Elevation and Details. — 7. Outfall 
Sewer. Bridge over Marsh Lane, North 
Woolwich Railway, and Bow and Barking 
Railway Junction.— 8, 9, and 10. Outfall 
Sewer. Bridge over Bow and Barking 
Railway. Elevation and Details. — 
XX and 12. Outfall Sewer. Bridge over 
East London Waterworks' Feeder. Ele- 
vation and Details. — i^ and 14. Outfall 
Sewer. Reservoir. Plan and Sections- 
is. Outfall Sewer. Tumbling Bay and 
Outlet.— 16. Outfall Sewer. Penstocks. 

South Side. 



Plates X7 and x8. Outfall Sewer. Ber 
mondsey Branch. — 19, 20, 21, and 22. 

With copious Descriptive Letterpress, &c. 



MAIN DRAINAGE, METROPOLIS, 

coniinaed— 

Outfall Sewer. Reservoir and Outlet. 

Plan and Details.— 23. Outfall Sewer. 

Filth Hoist. — 24. Sections of Sewers 
(North and South Sides). 

THAMES EMBANKMENT. 

Plate 25. Section of River Wall.- 
26 and 27. Steam-boat Pier, Westminster. 
Elevation and Details. — 28. Landing 
Stairs between Charing Cross and* Water- 
loo Bridges.— 29 and 3a York Gate. 
Front Elevation. Side Elevation and 
Details.— 31, 32, and 33. Overflow and 
Outlet at Savoy Street Sewer. Details ; 
and Penstock. —34, 35, and 36. Steam-boat 
Pier, Waterloo Bridge. Elevation and 
Dstails. — 37. Junction of Sewers. Plans 
and Sections — 38. Gullies. Plans and 
Sections.— 39. Rolling Stock. —40. Granite 
and Iron Forts. 



Humberts Modem Engineering. Pourth Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866. Imp. 4to, with 36 Double Plates, drawn to a large 
scale, and Photographic Portrait of John Fowler, Esq., President 
of the Institution of Civil Engineers. Price 3/. 3J. half morocco. 

List of the Plates and Diagrams. 

PLATES. NAMB OF BNGINSBR. 



NAMB AND DESCRIPTION. 

Abbey Mills Pumping Station, Main Drainage, 

Metropolis z to 4 

Barrow Docks 5 to 9 

Manquis Viaduct, Santiago and Valparaiso 

Rauway xo, zz 

Adams' Locomotive, St. Helen's Canal Railw. 12, 13 

Cannon Street Station Roof Z4 to z6 

Road Bridge over the River Moka X7* x8 

Tel^raphic Apparatus for Mesopotamia .... X9 

Viaduct over the River Wye, Midland Railw. 20 to 22 

St. Germans Viaduct, Cornwall Railway .... 23, 24 

Wrought-Iron Cylinder tor Diving Bell 25 

MiUwall Docks 96 to jz 

Milroy's Patent Excavator 3a 

Metropolitan District Railway 33 1038 

HariMntn, Ports, and Breakwaters a to c 



Mr. Bazalgette, CE. 
Messrs. M'Clean & Stillman, 

[C £ 
Mr. W. Loyd, C.E. 
Mr. H. Cross, C.E. 
Mr. J. Hawkshaw, C.E. 
Mr. H. Wakefield, CE. 
Mr. Siemens, C.E. 
Mr. W. H. Barlow, C.E. 
Mr. Brunei CE. 
Mr. J. Coode, C.E. 
Messrs. J. Fowler, C.E., and 

William Wilson, CE. 
Mr. Mihroy. CE. 
Mr. J. Fowler, and Mr. T. 

M. Johnson, CE. 



With Copious Descriptive Letterpress^ SpedficationSf &»c. 



4 WORKS IN ENGINEERING, SURVEYING, ETC., 

Humberts Great Work on Bridge Construction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts- -Theoretical, Practical, and 
Descriptive. By William Humber, Assoc. Inst. C. E. , and M. Inst. 
M. E. Third Edition, revised and much improved, with 115 Double 
Plates (20 of which now nrst appear in this edition), and numerous 
additions to the Text« In 2 vols. imp. 4to, price 6/. i6s, 6d. half- 
bound in morocco. 

"A very valuable contribution to the standard literature of civil engineering. In 
addition to elevations, plans, and sections, large scale details are given, which very 
much enhance the instructive worth of these illustrations. No engineer iVould wil- 
lingly be without so valuable a fund of information. " — Civil Engineer and ArckiUcfs 
Journal. 

" Mr. Humber's stately volumes lately issued— in which the most important bridges 
erected during the last five years, under the direction of our most eminent engineers, 
are drawn and specified in great detail. " — Engineer. 

"A book — and particularly a large and costly treitise like Mr. Humber's-^which 
has reached its third edition maj' certainly be said to have established its own 
reputation. " — Engineering. 

Strains ^FormulcB & Diagrams for Calculation of. 

A HANDY BOOK for the. CALCULATION of STRAINS 

in GIRDERS and SIMILAR STRUCTURES, and their 

STRENGTH ; consisting of Formulae and Corresponding Diagrams, 

with numerous Details for Practical Application, &c. By William 

Humber, Assoc. Inst C.E., &c. Second Edition. Fcap. 8vo, 

with nearly 100 Woodcuts and 3 Plates, price 75. dd. cloth. 

'* The arrangement of the matter in this little volume is as convenient as it well 
could be. . . • • The system of employing diagrams as a substitute* for complex 
computations is one justly coming into ^eat favour, and in that respect Mr. Humberts 
volume is fully up to the times." — Engineering. 

"The formulae are neatly expressed, and the diagrams good." — Athenttum, 
"Mr. Humber has rendered a great service to the architect and engineer by pro- 
ducing a work especialiy treating on the methods of delineating the strains on iron 
beams, roofs, and bridges by means of diagrams."" Builder. 

Barlow on the Strength of Materials^ enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railwa3rs, &c. ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and Gradients. By Peter Barlow, F.R.S. A New Edition, 
revised by his Sons, P. W. Barlow, F.R.S., and W. H, Barlow, 
F.R.S., to which are added Experiments by HoDGKiNSON, Fair- 
BAIRN, and KiRKALDY ; an Essay (with Illustrations) on the effect 
produced by passing Weights over Elastic Bar.s, by the Rev. 
Robert Willis, M.A., F.R.S. And Formulae for Calculating 
Girders, &c. The whole arranged and edited by W. HuMBER, 
Assoc. Inst C.E., Author of ** A Complete and Practical Treatise 
on Cast and Wrought-Iron Bridge Construction," &c. 8vo, 400 
pp., with 19 large Plates, and numerous woodcuts, i&r. cloth. 

*' The book is undoubtedly worthy of the highest commendation." — Miningjoumal. 
" The best book on tne subject wmch has yet appeared. .... Wc know of 
no work that so completely fulfils its mission."— Englis A Mechanic. 
'• standard treatise upon this particular suhjecu**— Engineer. 



PUBLISHED BY CROSBY LOCKWOOD & CO. 



Iron and Steel. 

*IRON AND STEEL': a Work for the Forge, Foundry, 
Factory, and Office. Containing Ready, Useful, and Trustworthy 
Information for Ironmasters and their Stocktakers ; Managers of 
Bar, Rail, Plate, and Sheet Rolling Mills ; Iron and Metal 
Founders ; Iron Ship and Bridge Builders ; Mechanical, Mining, 
and Consulting Engineers ; Architects, Contractors, Builders, and 
Professional Draughtsmen. By Charles Hoare, Author ot 
*The Slide Rule,' &c. Eighth Edition. Revised throughout and 
considerably enlarged. With folding Scales of ** Foreign Mea- 
sures compared with the English Foot," and *' fixed IScales of 
Squares, Cubes, and Roots, Areas, Decimal Equivalent's, &c." 
Oblong, 32mo, leather elastic-band, 6j. 

*' We cordially recommend this book to those engaged in considering the details 

of all kinds of iron and steel works It has been compiled with care and 

accuracy. . . . . Many useful rules and hints are given for lessening the 
amount of arithmetical labour which is always more or le.ss necessary in arranging 
iron and steel work of all kinds, and a great quantity of useful tables for preparing 
estimates of weights, dimensions, strengths of structures, costs of work, &c. , will be 
found in Mr. Hoare's book. — Naval Science, 

Weale's Engineers' Pocket-Book. 

THE ENGINEERS', ARCHITECTS*, and CONTRACTORS' 
POCKET-BOOK (Lockwood & Co.'s; formerly Weale's). 
Published Annually. In roan tuck, gilt edges, with lO Copper- 
Plates and numerous"-Woodcuts. Price 6j. 
_ " A vast amount of really v<uuable matter condensed into the small dimen- 
sions of a book which is, in resdity, what it professes to be — a pocket-book 

We cordialI)r recommend the boolc. — Colliery Guardian, 

"It contains a laree amount of information peculiarly valuable to those for whose 
use it is compiled. We cordially commend it to the engineering and architectural 
professions generally."— ^</«V<j' Journal. 

Iron Bridges, Girders^ Roofs, &c. 

A TREATISE on the APPLICATION of IRON to the CON- 
STRUCTION of BRIDGES, GIRDERS, ROOFS, and OTHER 
WORKS ; showing the Principles upon which such Structures are 
Designed, and their Practical Application. Especially arranged for 
the use of Students and Practical Mechanics, all Mathematical For- 
mulae and Symbols being excluded. By Francis Campin, C.E. 
Second Edition revised and corrected. With numerous Diagrams. 
i2mo, cloth boards, y, 

" Invaluable to those who have not been educated in laaihemsLtica.**— Colliery 
Guardian. 
** Remarkably accurate and well written."— ^r/tf on. 

Mechanical Engineering. 

A PRACTICAL TREATISE ON MECHANICAL ENGI- 
NEERING : comprising Metallurgy, Moulding, Casting, Forging, 
Tools, Workshop Machinery, Mechanical Manipulation, Manufac- 
ture of the Steam Engine, &c. &c. With an Appendix on the 
Analysis of Iron and Iron Ore, and Glossary of Terms. By Francis 
Campin, C.E. Illustrated with 91 Woodcuts and 28 Plates of 
Slotting, Shaping, Drilling, Punching, Shearing, and Riveting 
Machines — Blast, Refining, and Reverberatory Furnaces — Steam 
Engines, Governors, Boilers, Locomotives, &c. 8vo, cloth, 12/. 



6 WORKS IN ENGINEERING, SURVEYING, ETC., 

Pioneer Engineering. 

PIONEER ENGINEERING. A Treatise on the Engineering 
Operations connected with the Settlement of Waste Lands in New 
Countries. By Edward Dobson, Assoc. Inst. C.E., Author of 
**The Art of Building," &c. With numerous Plates and Wood 
Engravings. Crown 8vo, loj. 6d. [Just published. 

"A most useful handbook to engineering pioneers." — Irofty Dec. 2, 1876. 

" The author's experience has been turned to good account, and the book is likely 
to be of considerable service to pioneer engineers. " — Building News. 

" Promises a great deal, and fulfils most of its promises Of use to the 

colonial pioneering surveyor and engineer. ' — Scotsman. 

New Iron Trades^ Companion. 

THE IRON AND METAL TRADES' COMPANION: 
Being a Calculator containing a Series of Tables upon a new and 
comprehensive plan for expeditiously ascertaining the value of any 
goods bought or sold by weight, from is. per cwt. to II2J. per 
cwt. , and from one farthing per pound to one shilling per pound. 
Each Table extends from one pound to 100 tons ; to which are 
appended Rules on Decimals, Square and Cube Root, Mensuration 
of Superficies and Solids, &c. ; also Tables of Weights of Materials, 
and other Useful Memoranda. By Thomas Downie. Strongly 
bound in leather, 396 pp., price 9j. 

" A most useful set of tables, and will supply a want, for nothing like them before 
existed." — Building News^ Dec. 8, 1876. 

" We have tested the calculations at random and found them correct" — Colliery 
Guardian^ Dec. i, 1876. 

" Will save the possessor the trouble of making numerous intricate calculations. 
Although specially adapted to the iron and metal trades, the tables contained in this 
handy^ little companion will be found useful in every other business in which mer- 
chandise is bought and sold by weight." — Railway News^ Dec. 9, 1876. 

Sanitary Work. 

SANITARY WORK IN THE SMALLER TOWNS AND 
IN VILLAGES. Comprising : — i. Some of the more Common 
Forms of Nuisance and their Remedies ; 2. Drainage ; 3. Water 
Supply. A useful book for Members of Local Boards and Rural 
Sanitary Authorities, Health Officers, Engineers, Surveyors, 
Builders, and Contractors. By Charles Slagg, Assoc. Inst. C.E. 
Crown 8vo. cloth, price 5j. \jfust published, 

** Mr. Slagg has brought together much valuable information, and has a happy 
luciditjr of expression ; and he has been industrious Uncollecting data." — Athenaum. 

''This is a very useful book, and may be safely recommended The author, 

Mr. Charles Slagg, has had practical experience in the works of which he treats. 
There is a great deal of work required to be done in the smaller towns and villages, 
and this little volume will help those who are willing to do it." — Builder, 

Steam Engine. 

STEAM AND THE STEAM ENGINE, Stationary and Port- 
able, an Elementary Treatise on. Being an Extension of Mr. 
John Seweirs Treatise on Steam. By D. Kinnear Clark, 
C.E., M.I.C.E., Author of "Railway Locomotives/' &c. With 
Illustrations. i2mo, cloth, 4J. 
" Every essential part of Uie subject la treated of competently, and in a popular 
style." — Iron. 
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Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 
with Practical Remarks on Iron Construction. By F. W. Sheilds, 
M. Inst C*E. Second Edition, with 5 plates. Royal 8vo, 55. cloth. 

CoNTSNTS. — Introductory Remarks ; Beams Loaded at Centre ; Beams Loaded at 
unequal distances between supports ; Beams uniformly Loaded ; Girders with triangu- 
lar bracing Loaded at centre ; Ditto, Loaded at unequal distances between supports ; 
Ditto, uniformly Loaded ; Calculation of the Strains on Girders with triangular 
Basings ; Cantilevers; Continuous Girders; Lattice Girders; Girders with Vertical 
Struts and Diagonal Ties ; Calculation of the Strains on Ditto ; Bow and String 
Girders ; Girders of a form not belonging to any regular figure ; Plate Girders ; Ap- 
portionments of Material to Strain ; Comparison of different Girders ; Proportion of 
Length to Depth of Girders ; Character of the Work ; Iron Roofs. 

Construction of Iron BeamSy Pillars, &c. 

IRON AND HEAT, Exhibiting the Principles concerned m the 
Construction of Iron Beams, Pillars, and Bridge Girders, and the 
Action of Heat in the Smelting Furnace. By James Armour, 
C.E. Woodcuts, i2mo, cloth boards, 3J. 6d, ; cloth limp, 2s, 6d, 

" A very useful and thoroughly practical little voliune, in every way deserving of 
nrculation amongst working men." — Mining youmal. 

" No ironworker who wishes to acquaint himself with the principles of his own 
trade can afford to be without xl.**—South Durham Mercury. 

Power in Motion. 

POWER IN MOTION : Horse Power, Motion, Toothed Wheel 

Gearing, Long and Short Driving Bands, Angular Forces, &c 

By James Armour, C.E. With 73 Diagrams. i2mo, cloth 

boards, 3J. 6</. 

'' Numerous illustrations enable the author to convey his meanine as explicitly as 
it is perhaps possible to be conveyed. The value of the theoretic andpractical know- 
ledge imparted cannot well be over estimated. "•^iVAcwro.r/^ W'tgkfy Chronicle, 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 
taining Outlines of the History of Iron Manufacture, Methods of 
Assay, and Analyses of Iron Ores, Processes of Manufacture of 
Iron and Steel, &c. By H. Bauerman, F.G.S., Associate of the 
Royal School of Mines. With numerous Illustrations. Fourth 
Edition, revised and much enlarged. i2mo, doth boards, 5^. 6</. 

" Caz«fuUy written, it has the merit of brevity and conciseness, as to less important 
points, while all material matters are very fully and thoroughly entered into." — 
Standard, 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, &c., with the most useful Problems hi Geodesy 
and Practical Astronomy, and Formulae and Tables for Facilitating 
their Calculation. By Lieut-General Frome, R.E,, late In- 
spector-General of Fortifications, &c. Fourth Edition, Enlarged, 
thoroughly Revised, and partly Re-written. By Captain Charles 
Warren, R.E., F.G.S. With 19 Plates and 115 Woodcuts, 
royal Svo, price its, cloth. 
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Practical Tunnelling, 

PRACTICAL TUNNELLING : Explainii^ in defcul the Settmg 
ovt of the Works, Shaft-sinking and Heading-DriTing^, Ranging 
the Lines and Levelhng under Ground, Scb- Excavating Timbering 
and the Construction of the Brickwork of Tunnels with the amount 
of labour required for, and the Cost of, the ^Tuioos portions of the 
work. By Frederick Walter Simms, M. Inst, C.E., author 
of "A Treatise on Levelling. " Third Edition, Revised and Ex- 
ter'Iei. wth additional chapters illustrating the Recent Practice of 
Tunnejling as exemplified by the St. Gothaid, Mont Cenis, and 
other modem works, by D. Kixnear Clark, M. InsL, C.E. 
Imp. 8vo, cloth, with 21 Folding Plates and numerous Wood 
Engravings, price 30J. \yust published, 

" It is the only practical treatise on the great art <^ tunnelling. Mr. Clark's vork 
brings the e.\:gencics of tunnel enterprise up to our ovn tune. The great length of 
modem tunnels ha-i led to a new difScu'ty in the art, which the last generation «-as 
is^ocant of, namely, the difficulty of ventilation. In Mr. Clark's supplement we find 
this branch of the subject has been fully considered. Mr. Clark's addidcmal chapters 
on the Mont Cenis and St. G^thard Tunnels contain minute and valuable experiences 
and data relating to the method of excavation by compressed air, the heading 
operations, rock -boring machinerj-, process of cnlarigement, ventilation in course of 
construction by compressed air, labour and cost, &c" — BuUduig^ Xrws^ Dec S, 1876. 

" The estimation in which Mr. Simms' book on tunnelling has been held for over 
thirty years cannot be more truly expressed than in the words of the late Professor 
Rankine : — ' The best sotu-ce of information on the subject of tunncb is Mr. F. W. 
Simms' work on '* Practical Tunnelling." ' — The Architect, Dec 9, 1876. 

Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showing its AppHcation to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telford's Rules for the same. By Frederick \V, Simms, 
F.G.S., M. Inst. C.E. Sixth Edition, very carefully revised, with 
the addition of Mr. Law's Practical Examples for Setting out 
Railway Curves, and Mr. Trautwine's Field Practice of Laying 
out Circular Curves. With 7 Plates and numerous Woodcuts. 8vo, 
&. (id. doth. \* Trautwine on Curves, separate, price 5/. 

" One of the most important text-books for the general surveyor, and there is 
scarcely a question connected with lerdiing for which a solution would be sought but 
chat would be satisfactorily answered by consulting the volume:" — Mining J<mmaL 

** The text^book on levelling in most of our engineering schools and coUi^esw**— 
Engineer, 

The High-Pressure Steam Engine. 

THE HIGH-PRESSURE STEAM ENGINE*; an Exposition 
of its Comparative Merits, and an Essay towards an Improved 
System of Construction, adapted especially to secure Safety and 
Economy. By Dr. Ernst Alban, Practical Machine Maker, 
Plau, Mecklenberg. Translated from the German, with Notes, by 
Dr. Pole, F.R.S., M. Inst C.E., &c. &c. With 28 fine Plates, 
8vo, idr. 6^. doth. 

"A work like this, which goes thonmghljr into die examinadoa of the high-pi«ssiiz« 
engin«, the boiler, and its appendages, &c., is exceedindy UMful, and deserves a pkce 
in every fcientific library. "•-vS'/iMiw Shifting Chranicu, 
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Hydraulics. 



HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULAE 
for (inding the Discharge ot Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. With New Formulae, Tables, and General 
Information on Rain-fall, Catchment- Basins, Drainage^ Sewerage, 
Water Supply for Towns and Mill Power. By John Neville, 
Civil Engineer, M.R.I.A. Third Edition, carefully revised, with 
considerable Additions. Numerous Illustrations. Cr. 8vo, 14?. cloth. 

** Undoubtedly an exceedingly useful and elaborate compilation." — Iron. 

" Will prove alike valuable to students and engineers in practice ; its study will 
prevent the annoyance of avoidable failures, and assist them to select the readieft 
means^ of successfully carrying out any given work connected with hydraulic en- 
gineering." — Mtning- youmal. 

Strength of Cast Iron^ &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS. By the late Thomas Tredgold, Mem. 
Inst C.E., Author of ** Elementary Principles of Carpentry," &c. 
Fifth Edition, Edited by Eaton Hodgkinson, F.R.S. ; to 
which are added EXPERIMENTAL RESEARCHES on the 
STRENGTH and OTHER PROPERTIES of CAST IRON. 
By the Editor. The whole Illustrated with 9 Engravings and 
numerous Woodcuts. 8vo, 12s, doth. 

*♦* Hodgkinson's Experimental Researches on the 
Strength and Other Properties of Cast Iron may be had 
separately. With Engravings and Woodcuts. 8vo, price or. doth. 

Steam Boilers. 

A TREATISE ON STEAM BOILERS : theh- Strength, Con- 
struction, and Economical Working. By Robert Wilson, late 
Inspector for the Manchester Steam Users* Association for the 
Prevention of Steam Boiler Explosions, and for the Attainment of 
Economy in the Application of Steam. Fourth Edition. i2mo, 
doth boards, 328 pages, price 6j. 

"We regard Mr. Wilson's treatise as the best work on boilers which has come 
under our notice, and we consider that all boiler makers and boiler owners should 
give it a place in their libraries." — Etifrineering, 

'* The best treatise that has ever been published on steam boilers." — Engineer. 

** A valuable contribution to the subject of steam boiler literature The 

book is full of hints which the proprietor of a steam boiler would find it to his adran- 
taj^e to know." — Iron and Coal Trades Review. 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 
for setting out Curveis from 5 to 200 Radius. By Alexander 
Beazeley, M. Inst. C.E. Printed on 48 Cards, and sold in a 
cloth box, waistcoat-pocket size, price 3^. 6d, 

" Each table is printed on a small card, which, being placed on the theodolite, leaves 
the hands free to manipulate the instrument — no small advantage as regards the rapidity 
of work. They are clearly printed, and compactly fitted into a small case for the 
pocket — an arrangement tliat will recommend them to all practical men." — Engineer. 

** Very handy : a man may know that all his day's work must fall on two of these 
cards, which he puts into his own card-case, and leaves the rest behind." — Aihemtum. 
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Earthwork. 

EARTHWORK TABLES, showing the Contents in Cubic Yards 
of Embankments, Cuttings, &c., of Heights or Depths up to an 
average of 80 feet. By Joseph Broadbent, C.E., and Francis 
Campin, C.E. Cr. 8vo, oblong, 5J. cloth. 

" Creditable to both the authors and the publishers. . . . The way in which 
accuracy is attained, by a simple division of each cross section into three elements, 
two of which are constant and one variable, is ingenious." — Athetuntm. 

*' Likely to be of corsiderable service to engineers." — Building News, 

" Cannot fail to come into general use." — Mining journal. 

" These tables, which are clearly printed and easily arranged for reference, will be 
found to facilitate the accurate determination of the quantities of earthwork in making 
out estimates. ' — English Mechanic. 

Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, in Reference to the 
Preparation of Flans for Roads and Railways, Canals, Rivers, 
Towns* Water Supplies, Docks and Harbours ; with Description 
and Use of Surveying Instruments. By W. Davis Haskoll, C.E., 
Author of "The Engineer's Field Book," " Examples of Bridge 
and Viaduct Construction," &c. Demy 8vo, price izr. td, cloth, 
with 14 folding Plates, and numerous Woodcuts. 

" A most useful and well arranged book for the aid of a student .... We 
can strongly recommend it as a carefully-written cmd valuable text-book." — Builder, 

" Mr. Haskoll has knowledge and ex|>erience, and can so give expression to it as 
to make any matter on which he writes, clear to the youngest pupil in a surveyor's 
office." — Colliery Guardian. 

** A volume which cannot fail to prove of the utmost practical utility. .... It 
is one which may be safely recommended to all students who aspire to become dean 
and expert surveyors." — Mining Journal. 

Engineering Fieldwork. 

THE PRACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Surveying and Levelling. Second Edition, revised, with consider- 
able additions, and a Supplementary Volume on WATER- 
WORKS, SEWERS, SEWAGE, and IRRIGATION. By W. 
Davis Haskoll, C.E. Numerous folding Plates. Demy 8vo, 2 
vols, in one, cloth boards, i/. u.- (published at 2/. 4^.) 

Minings Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, comprising a Treatise on Improved Mining 
Surveying,, with new Traverse Tables ; and Descriptions of Im- 
proved Instruments ; also an Exposition of the Correct Principles 
of Laying out and Valuing Home and Foreign Iron and Coal 
Mineral Properties: to which is appended M. TH OMAN'S (of 
the Credit Mobilier, Paris) TREATISE on COMPOUND IN- 
TEREST and ANNUITIES, with LOGARITHMIC TABLES. 
By William Lintern, Mining and Civil Engineer. i2mo, 
strongly bound in cloth boards, with four Plates of Diagrams, 
Plans, &c., price lor. (id, 

** Contains much valuable information given in a small compass, and which, as far 
as we have tested it, is thoroughly trustworthy." — Iron and Coal Trades Review, 

** The matter, arrangement, and illustration of this work are all excellent, and make 
it one of the best of its load."— Standard, 
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Fire Engineering. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Fire-Engines, their Construction, Use, and Manage- 
ment ; Remarks on Fire-Proof Buildings, and the Preservation of 
Life from Fire ; Statistics of the Fire Appliances in English 
Towns ; Foreign Fire Systems ; Hints on Fire Brigades, &c., && 
By Charles F. T. Young, C.E, With numerous Illustrations, 
handsomely printed, 544 pp., demy Svo, price l/. 41. cloth. 

" We can most heartily commend this book. .... It is really the only English 
woik we now have upon the subject/*-— i&/^M»*rriVi|tf. 

' We strongly recommend the book to the notice of all who are in any way in- 
terested in fires, fire-engines, or fire-brigades.** — Mechanic^ Magazine* 

Manual of Mining Tools. 

MINING TOOLS. For the use of Mine Managers, Agents, 
Mining Students, &c. By William Morgans, Lecturer on Prac- 
tical Mining at the Bristol School of Mines. Volume of Text. 
l2mo. With an Atlas of Platen, containing 235 Illustrations. 4to. 
T(^ether, price 9.r. cloth boards. 

** Students in the Science of Mining, and not only they, but subordinate officials in 
mines, and even Overmen, Captains, Managers, and Viewers may gain practical 
knowledge and useful hints by the study of Mr. Morgans' Manual." — Colliery 
Guardian. 

*' A very valuable work, which will tend materially to improve our mining litera- 
tura*' — Mining youmal. 

Gas and Gasworks. 

A TREATISE on GASWORKS and the PRACTICE of 
MANUFACTURING and DISTRIBUTING COAL GAS. 
By Samuel Hughes, C.E. Fourth Edition, revised by W. 
Richards, C.E. With 68 Woodcuts, bound in cloth boards, 
l2mo, price 4J. 

Waterworks for Cities and Towns. 

WATERWORKS for the SUPPLY of CITIES and TOWNS, 

with a Description of the Principal Geological Formations of 

England as influencing Supplies of Water. By Samuel Hughes, 

F.G.S., Civil Engineer. New and enlai^ed edition, i2mo, cloth 

boards, with numerous Illustrations, price 5j. 

*' One of the most convenient, and at the same time reliable works on a subject, 
the vital importance of which cannot be over-estimated." — Bradford Observer. 

Coal and Coal Mining. 

COAL AND COAL MINING : a Rudimentary Treatise on. By 
Warington W. Smyth, M.A., F.R.S., &c., Chief Inspector 
of the Mines of the Cro'vra and of the Duchy of Cornwall. New 
edition, revised and corrected. i2mo, cloth boards, with nume- 
rous Illustrations, price 41. 6d. 

" Every portion of the volume appears to have been prepared with much care, and 
as an outlme is given of every known coal-field in this and other countries, as well as 
of the two principal methods of working, the book will doubtless interest a very 
large number of readers." — Mining youmal. 

''Certainly experimental skill and rule-of-thumb practice would be greatly en- 
riched hy the addition of the theoretical knowledge and scientific information which 
Mr. Warington Smyth communicates in combination with the results of his Own ex- 
perience and personal research." — Colliery Guardian. 
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GranUianis Iron Ship-Buildings etilarged, 

. ON IRON SHIP-BUILDING ; with Practical Examples and 
Details. Fifth Edition. Imp. 4to, boards, enlarged from 24 to 40 
Plates (21 quite new), including the latest Examplesi. Together 
with separate Text, i2mo, cloth limp, also considerably enliuiged. 
By John Grantham, M. Inst. C.E., &c. Price 2/. 2s. complete. 

" A thoiroughly practical work, and every question of the many in relation to iron 
shipping which admit of diversity of opinion, or have various and conflicting, personal 
intexests attached to them, is treated with sober and impartial wisdom and good sosse. 
. . . . As good a volume for the instruction of the pupil or student of iron naval 
architecture as can be found in any language."— /'mc^a/ Mechanics* Journal. 

** A veiy elaborate work, t . . It forms a most valuable addition to the histoiy 
of iron shipbuilding, while its having been prepared by one who has made the subject 
his study for many years, and whose qualifications have been repeatedly recognised, 
wUl recommend it as one of practical utility to all interested in shipbuilding/'— u^rwo' 
and Navy Gazette. 

*' Mr. Grantham's work is of great interest. . . . It is also valuable as a record 
of the progress of iron shipbuilding. ... It will, we are confident, command an 
extensive circulatien among shipbuilders in general. . . . B^r order of the Boaard 
of Admiralty, the work will form the text-bo<^ on which the examination in iron ship- 
building of candidates for promotion in the dockyards will be mainly based."- • 
£n£^ifteer*n^. 

Wealds Dictionary of Terms. 

A DICTIONARY of TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, 
ARCHiEOLOGY, the FINE ARTS, &c. By John Weale. 
Fifth Edition, revised and corrected by Robert Hunt, F.R.S., 
Keeper of Mining Records, Editor of ** Ure*s Dictionary of Arts^" 
&c. i2mo, cloth boards, price 6j. 

" A book for the enlightenment of those whose memory is treacherous or education 
deficient in matters scientific and industrial. The additions made of modem disco- 
veries and knowledge are extensive. The result is 570 pages of concentrated essence 
of elementary knowledge, admirably and systematically arranged, and presented in 
neat and handy form." — Iron. 

'• The best small technological dictionary' in the language." — Architect. 

" A comprehensive and accurate compendium. Author, editor, and publishers de- 
serve hi^ comraeadations for producing such au useful work. We can warmly recom- 
mend such a dictionary as a standard work of reference to our subscribers. Every 
ironmonger should procure it — no engineer should be without it — builders and archi*' 
tects mtist admire it — metallurgists and archaeologists would profit by it." — Iron" 
7noH^r. 

"The absolute accuracy of a work of this character can only be judged of after 
extensive consultation, and from our examination it appears very correct and very 
complete." — Mining younial. 

" There is no need now to speak of the excellence of this work ; it received the ap- 
proval of the community long ago. Edited now by Mr. Robert Hunt, and published 
in a cheap, handy form, it wul be of the utmost service as a book of reference scarcely 
to be exceeded in value. '^ — Scotsman. 

Steam, 

THE SAFE USE OF STEAM : containing Rules for Unpro- 
fessional Steam Users. By an Engineer. Third Edition. i2mo. 
Sewed, (id. 

N. B. — This little work should be in the hands of every person 

having to deal with a Steam Engine of any kind. 

" If steam>users would but learn this little book by heart, and then hand it to 
their stokers to do the same, and see that the latter do it, boiler explosions would 
become sensations by their rarity." — English Mechanic, 
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ARCHITECTURE, &c. 

< 

Constrttction, 

THE SCIENCE of BUILDING : An ElementaTy Treatise on 

the Principles of Construction- By E. Wyndham Tarn, M.A., 

Architect. With 47 Wood Engravings. Demy 8vo. %s, 6d, cloth. 

•* A very valuable book, which we strongly recommend to all students.** — Builder. 
** No architectural student should be without this hand-book." — Architect. 
"An able digest ot information which is only to be found scattered through various 
works." —Engineering. 

Beaton s Pocket Estimator. 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a Building collectively, more especially applied to Carpenters* 
and Joiners* work, priced according to the present vahie of 'material 
and labour. By A. C. Beaton, Author of 'Quantities and 
Measurements.' 33 Woodcuts. Leather. Waistcoat-pocket size. 2j. 

Beaton's Builders^ and Surveyors Technical Guide. 

THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS : containing a Complete 
Explanation of the Terms used in Building Construction, Memo- 
randa for Reference, Technical Directions for Meaanring Work in 
all the Building Trades, &c., &c. By A. C. Beaton, Author of 
'Quantities and Measurements.* With 19 Woodcut& Leather. 
Waistcoat-pocket size. 2j, 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; being a 
Series of Designs for Villa Residences in various Styles. With 
Detailed Specifications and Estimates. By C. WiCKBS, Aixhitect, 
Author of " The Spires and Towers of the Mediaeval Churches of 
England," &c. First Series, consisting of 30 Plates ; Second 
Series, 31 Plates. Complete in i vol. 4to, price 2.1. los, half 
morocco. Either Series separate, price i/. yj. each, half morocco. 

"The whole of the designs bear evidence of their being the wonk of an artistic 
architect, and they will prove very valuable and suggestive to architects, students, and 
Mnateuxs."— ^(mVIoSm^ News. 

House Painting. 

HOUSE PAINTING, GRAINING, MARBLING, AND 
SIGN WRITING : a Practical Manual of. With 9 Coloured 
Plates of Woods and Marbles, and nearly 150 Wood Engravings. 
By Ellis A. Davidson, Author of * Building Consti*uction,' &c. 
Second Edition, carefully revised. i2mo, 6j-. cloth boards. 

" Many persons in the trade may profit by a study of the chapters on the ' Princi- 
ples of Decorative Art,' and of what we may call the 'lessons' on drawing suitable 
for sign painters, writers, and decorators. These chapters will be of considerable 
value to the painter's apprentices, while his journeymen will certainly be interested if 
not benefited by their perusal. The book is freely illustrated, and has some coloured 
plates of woods and marbles. It.contains a mass of information of use to the amateur 
and of value to the practical man." — English Meclianic. 

"Deals with the practice of painting in all its parts, from the grinding of colours 
to varnishing and gi ding. " — A rchitect. 

*' Carefully and lucidly written, and entirely reliable." — Builders' Weekly Re- 
j^orter. 
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A Book on Building. 

A BOOK ON BUILDING, CIVIL AND ECCLESIASTICAL. 

By Sir Edmund Beckett, Bart., LL.D., Q.C.„ F.R.A.S., 

Author of "Clocks and Watches and Bells," &c Crown 8vo, 

cloth, with Illustrations, price 7^. 6</. 

" A book which is always amusing and nearly always instructive. Sir £. Beckett 

will be read for the raciness of his style. We are able very cordially to recommend 

all persons to read it for themselves. The style throughout is in the highest degree 

condensed and epigrammatic.'*— 7Ym#.f. Dec. 8, 1876. 

** We commend the book to the thoughtful consideration of all who are interested 
in the building art" — Builder y Dec. 2, 1876. 

''There is hardl^^ a subject connected with either building or repairing on which 
sensible and practical directions will not be found, the use of which is probably 
destined to prevent many an annoyance, disappointment, and unnecessary expense. ' 
— DaUy NewSy Nov. 28, 1876. 

Architecture, Ancient and Modern. 

RUDIMENTARY ARCHITECTURE, Ancient and Modem, 
Consisting of VITRUVIUS, translated by Joseph Gwilt. 
F.S.A., &c., with 23 fine copper plates ; GRECIAN Archi- 
tecture, by the Earl of Aberdeen ; the ORDERS of 
Architecture, by W. H. Leeds, Esq. ; The STYLES of Archi- 
tecture of Various Countries, by T. Talbot Bury; The 
PRINCIPLES of DESIGN in Architecture, by E. L. Garbett. 
In one Yolume, half-bound (pp. 1,100), copiously illustrated, I2x. 
*,♦ Sold separately, in two vols,, as follows — 

ANCIENT ARCHITECTURE. Containing Gwilt's Vitruvius 
and Aberdeen's Grecian Architecture. Price Sf. half abound. 

N. B.— This is the only edition of VITRUVIUS procurable at a 
moderate price, 

MODERN ARCHITECTURE. Containing the Orders, by Leeds ; 
The Styles, by Bury ; and Design, by Garbett 61, half-bound. 

The Young Architect's Book. 

HINTS TO YOUNG ARCHITECTS. By George Wight- 
wick, Architect, Author of " The Palace of Architecture," &c. &c 
New Edition, revised and enlarged. By G. HusKissoN GuiL- 

LAUME, Architect. Numerous illustrations. i2mo, cloth boards, 4J. 

" Will be found an acquisition to pupils, and a copy ought to be considered as 
necessary a purchase as a box of instruments." — Architect. 

" Contain^ a large amount of information, which young architects will do well to 
acquire, if they wish to succeed in the everyday work of their profession.— ^Ayf/iM 
MtckaKic. 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pyne, Author of a " Rudimentary Treatise on Per- 
spective for Beginners." With 14 Plates, 4to, ^s, 6d. boards. 

Buildef^s and Contractors Price Book. 

LOCKWOOD & CO.'S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK for 1877, containing the latest prices of all kinds 
of Builders* Materials and Labour, and of all Trades connected 
with Building, &c., &c. The whole revised and edited by 
Francis T. W. Miller, Architect and Surveyor. Fcap. 8vo, 
strongly half-bound, price \s. 
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Handbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS; or, Practical 

Guide to the Architect, Engineer, Surveyor, and Builder, in drawing 

up Specifications and Contracts for Works and Constructions. 

Illustrated by Precedents of Buildings actually executed by eminent 

Architects and Engineers. Preceded by a Preliminary Essay, and 

Skeletons of Specifications and Contracts, &c., &c. By Professor 

Thomas L. Donaldson, M.I.B.A. With A Review of the 

Law of Contracts. By W. Cunningham Glen, of the 

Middle Temple. With 33 Lithographic Plates, 2 vols., 8vo, 2/. zs» 

" In these two volumes of x,xoo pages (together), forty-foar specifications of executed 

works are given, including the specifications for parts of the new Houses of Parliament, 

by Sir Charles Barry, and for the new Royal Exchanee, bv Mr. Tite, M.P. 

Donaldson's Handbook of Specifications must be bought by sm arcnitects." — Builder, 

Taylor and Cresys Rome, 

THE ARCHITECTURAL ANTIQUITIES OF ROME. By 
the late G. L. Taylor, Esq., F.S.A., and Edward Cresy, Esq, 
New Edition, thoroughly revised, and supplemented under the 
editorial care of the Rev. Alexander Taylor, M.A. (son of 
the late G. L. Taylor, Esq.), Chaplain of Gray's Inn. This is 
the only book which gives on a large scale, and with the precision 
of architectural measurement, the principal Monuments of Ancient 
Rome in plan, elevation, and detaiL Large folio, with 130 Plates, 
half-bound, price 3/. 3J. 
*<j* Originally published in two volumes, folio, at 18/. i&r. 

Specifications for Practical Architecture. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE : 

A Guide to the Architect, Engineer, Surveyor, and Builder ; with 

an Essay on the Structure and Science of Modem Buildings. By 

Frederick Rogers, Architect. With numerous Illustrations. 

Demy 8vo, price 15^*., cloth. (Published at l/. \os) 

%* A volume of specifications of a practical character being greatly required, and the 

old standard work of Alfred Bartholomew bemg out of print, the author, on the basis 

of that work, has produced the above. He has also inserted specifications of works 

that have been erected in his own practice. • 

The House-Owner's Estimator. 

THE HOUSE-OWNER'S ESTIMATOR ; or, What wiU it 
Cost to Build, Alter, or Repair? A Price-Book adapted to the 
Use of Unprofessional People as well as for the Architectural 
Surveyor and Builder. By the late James D. Simon, A.R.I.B. A. 
Edited and Revised by Francis T. W. Miller, Surveyor. With 
numerous Illustrations. Second Edition, with the prices carefully 
revised to 1875. Crown 8vo, cloth, price 3^. 6^. 

'* In two years it will repay its cost a hundred times over." — Field. 

" A very handy book for those who want to know what a house will cost to build, 
alter, or repair." — English Mechanic. 

" Especially valuable to non-professional readers. — Mining Journal. 

Cottages^ VillaSy and Country Houses. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, and 
COUNTRY HOUSES ; being the Studies of several eminent 
Architects and Builders ; consisting of Plans, Elevations, and Per- 
spective Views ; with approximate Estimates of the Cost of each. 
In 4to, with 67 plates, price i/. is. cloth. 
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CARPENTRY, TIMBER, MECHANICS. 

» 

TredgolcCs Carpentry, new and cheaper Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Construction of Floors, Arches, 
Bridges, Roofs, Uniting Iron and S tone with Timber, &c. To which 
is added an Essay on the Nature and Properties of Timber, &c., 
with Descriptions of the Kinds of Wood used in BuUdlng ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
the Specific Gravities of Materials, &c. By Thomas Tredgold, 
C.E. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rected and enlarged. With 64 Plates (i i of which now first appear 
in this edition). Portrait of the Author, and several Woodcuts. In 
I vol., 4to, published at 2/. 2j., reduced to i/. 5^., cloth. 
** * Tredgold's Carpentry* ought to be in every architect's and every builder's 
library, and those wjbio do not already possess it ou^t to avail themselves of the new 
issue. — Builder. , 

A work whose monumental excellence must commend it wherever skilful car- 
pentry is concerned. The Author's principles are rather coniirmed than impaired by 
time, and, as now presented, combine the surest base with the most interesting display 
of progressive science. The additional plates are of great intrinsic yaXu9,**^-£uildif^ 
Newt. 

Grandys Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 

and BUILDER'S STANDARD GUIDE. By Richard E. 

Grandy. Comprising : — An Analysis of Deal Standards, Home 

and Foreign, with comparative Values and Tabular Arrangements 

for Fixing Nett Landed Cost on Baltic and North American Deals, 

including] all intermediate Expenses, Freight, Insurance, &c., &c. j 

together with Copious Information for the Retailer aad Builder. 

Second Edition. Carefully revised and corrected. i2mo, price 

3J. td, cloth. 

" Everything it pretends to be : built up gradually, it leads one from a forest to a 

treenail, and tm-ows in, as a makeweight, a host of material concerning bricks, columns, 

cisterns, &c. — all that Uie class to whom it appeals requires."— £n^/uA Meckanic. 

" The only difficulty we have is as to what is not in its pages. What we have tested 
of the contents, taken at random, is invariably correct." — Illustrated Buildef's journal. 

Tables for Packing-Case Makers. 

PACKING-CASE TABLES ; showing the number of Superficial 
Feet in Boxes or Packing-Cases, fi'om six inches square and 
upwards. Compiled by William Richardson, Ajccountant. 
Oblong 4to, cloth, price y. 6d. 
** Will save much labour and calculation to packing-oise makers and those who use 
packing-cases."— (rrorrr. " Invaluable labour-saving tables."— /nwiff»«x|{vr. 

j^ickolson's Carpenters Guide. 

THE CARPENTER'S NEW GUIDE ; or, BOOK of LINES 
for CARPENTERS : comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late Peter Nicholson's standard work. A new Edition, revised 
by Arthur Ashpitel, F.S.A., together with Practical Rules on 
Drawing, by George Pyne. With 74 Plates, 4to, i/. is. doth. 
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Dowsing s Timber Merchant's Companion. 

THE TIMBJER MERCHANTS AND BUILDER^S COM- 
PANION ; containing New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, and the relative Price that each size 
bears per Lineal Foot to any given Price per Petersburgh Standard 
Hundred ; the Price per Cube Foot of Square Timber to any given 
Price per Load of 50 Feet ; the proportionate Value of Deals and 
Battens by the Standard, to Square Timber by the Load of 50 Feet ; 
the readiest mode of ascertaining the Price of Scantling per Lineal 
Foot of any size, to any given Figure per Cube Foot. Also a 
variety of other valuable information. By William Dowsing, 
Timber Merchant. Third Edition, Revised and Corrected. Crown 

8vo, 3J. cloth. 
''Everything is as concise and clear as it can possibly be made. There can be nc 
doubt that every timber merchant and builder ought to possess it." — HtUl Advertiser, 

Timber Freight Book, 

THE TIMBER IMPORTERS* AND SHIPOWNERS' 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Ships, Shipbrokers, 
Builders, and all Dealers in Wood whatsoever. By William 
Richardson, Timber Broker. Crown 8vo, cloth, price df. 

Horton's Measurer. 

THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, &c., &c. ; Unequal-sided, Square-sided, 
Octagonal-sided, Round Timber and Stone, and Standing Timber. 
With just allowances for the bark in the respective species of 
trees, and proper deductions for the waste in hewing the trees, 
&c. ; also a Table showing the solidity of hewn or eight-sided 
timber, or of any octagonal-sided column. Compiled for the 
accommodation of Timber-growers, Merchants, and Surveyors, 
Stonemasons, Architects, and others. By Richard Horton, 
Third edition, with considerable and valuable additions, i2mo, 

strongly bound in leather, 5^. 
"Not only are the best methods of measurement shown, and in some instances 
illustrated by means of woodcuts, but the erroneous systems pursued by dishonest 
dealers are fully exposed The work must be considered to be a valuable addi- 
tion to every gardener's VAxt^ry.— Garden. 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from I to 200 inches in length, 
by I to 108 inches in breadth. For the use of Architects, Surveyors, 
Engineers, Timber Merchants, Builders, &c. By James Haw- 
kings. Fcp. 3J. 6</. cloth. 

Practical Timber Merchant. 

THE PRACTICAL TIMBER MERCHANT, being a Guide 
for the use of Building Contractors, Surveyors, Builders, &c., 
comprising useful Tables for all purposes connected with the 
Timber Trade, Marks of Wood, Essay on the Strength of Timber, 
Remarks on the Growth of Timber, &c. By W. Richardson. 
Fcap. 8vo, 3 J. 6^., cloth. [Just published. 
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The Mechanics Workshop Companion, 

THE OPERATIVE MECHANICS WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TICAL ASSISTANT. By William Templeton. Twelfth 
Edition, with Mechanical Tables for Operative Smiths, Millwrights, 
Engineers, &c. ; and an Extensive Table of Powers and Roots, 
&c., &c. II Plates. i2mo, 5^. bound. 
" As a text-book of reference, in which mechanical and commercial demands are 
judiciously met, Templbton's Companion stands unrivalled. ''—^^cAa»<rx'Af0rajE»f^. 
" Admirably adapted to the wants of a very larg^e class. It has met with great 
success in the engineering workshop, as we can testify ; and there are a great many 
men who, in a great measure, owe their rise in life to this little work. " — Building News, 

Engineers Assistant. 

THE ENGINEER'S, MILLWRIGHTS, and MACHINISTS 
PRACTICAL ASSISTANT ; comprising a Collection of Useful 
Tables, Rules, and Data. Compiled and Arranged, with Original 
Matter, by William Templeton. 5th Edition. i8mo, 2j. 6^. 
cloth. 

** So much varied information compressed into so small a space, and published at a 
price which places it within the reach of the humblest mechanic, cannot fail to com- 
mand the sade which it deserves. With the utmost confidence we commend this book 
to the attention of our readers. — Mechanics* Magazine. 

"A more suitable present to an apprentice to any of the mechanical trades could not 
possibly be vaaj^^—BuUding News, 

Designing, Measuring , and Valuing. 

THE STUDENTS GUIDE to the PRACTICE of MEA- 
SURING, and VALUING ARTIFICERS' WORKS ; containing 
Directions for taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painter and Glazier, Paperhanger, &c. With 43 Plates and Wood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Construc- 
tion, and useful Tables for facilitating Calculations and Measure- 
ments. By E. Wyndham Tarn, M.A., 8vo, lor. td, cloth. 

" We have failed to discover anything connected with the building trade, from ex- 
cavating foundations to belKhanging, that is not fully treated upon." — The Artizan, 

** Altogether the book is one which well fulfils the promise of its title-pag[e, and we 
can thoroughly recommend it to the class for whose use it has been compiled. Mr. 
Tarn's additions and revisions have much increased the usefulness of the work, and 
have especially augmented its value to sixxdAnts.'*'— Engineering. 

Plumbing. 

PLUMBING ; a text-book to the practice of the art or craft of the 
plumber. With supplementary chapters upon house- drainage, em- 
bodying the latest improvements. By William Paton Blchan, 
Sanitary Engineer. i2mo. cloth, with about 300 illustrations. 
Price 3^. 6^. Just published. 
"There is no other manual in existence of the plumber's art ; and the volume will 
be welcomed as the woik of a practical master of his trade." — Public Health. 

" The chapto^ on house-dramage may be usefully consulted, not only by plumbers, 
but also bv engineers and all engaged or interested in house-building. — Iron. 

" A book containing a large amount of practical information, put together in a very 
intelligent manner, by one who is well qualified for the task." — Cily Press. 
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MATHEMATICS, &c. 

Gregory s Practical Mathematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
Pure Mathematics — comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixed Mathematics — comprising Mechanics in general. 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Appendix of 
copious Logarithmic and other Tables. By Olinthus Gregory, 
LL.D., F.R. A.S. Enlarged by Henry Law, C.E. 4th Edition, 
carefully revised and corrected by J. R. Young, formerly Profes- 
sor of Mathematics, Belfast College; Author of **A Course of 
Mathematics,'' &c. With 13 Plates. Medium 8vo, i/. \s, cloth. 

"As a standard work on mathematics it has not been excelled." — Artizan. 

" The engineer or architect will here find ready to his hsmd^^les for solving nearly 
evory^ mathematical difficulty that may arise in his practice. The rules are in all cases 
explained by means of examples, in which every step of the process is dearly worked 
out."— ^i«ii5rr. 

*'One of the most serviceable books to the practical mechanics of the country. 

In the edition iust brought out, the work has again been revised by 

Professor Young. He has modernised the notation throughout, introduced a few 

EaraiS^aphs here and there, and corrected the numerous typographical errors which 
ave escaped the eyes of the former Editor. The book is now as complete as ic is 
Kssible to make it. It is an instructive book for the student, and a Text- 
ok for him who having once mastered the subjects it treats of, needs occasionally to 
refresh his memory upon ilictii."-~Building News, 

The Metric System. 

A SERIES OF METRIC TABLES, in which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent. By C. H. 
DOWLING, C. E. Second Edition, revised and enlarged. 8vo, 
lar. (kL, strongly bound. 

" Mr. Dowling's Tables, which are well put together, come just in time as a ready 
reckoner for the conversion of one system into the otBer." — Athenetum. 

"Their accuracy has been certified b^ Prof. Airy, Astronomer-Royal."— ^«/A?«'. 

" Resolution 8. — ^That advantage will be derived from the recent publication of 
Metric Tables, by C H. Bowling, Z.Y.:*— Report of Section F, Brit. Assoc., Bath. 

Comprehensive Weight Calculator. 

THE WEIGHT CALCULATOR; being a Series of Tables 
upon a New and Comprehensive Plan, exhibiting at one Reference 
the exact Value of any Weight from lib. to 15 tons, at 300 Pro- 
gressive Rates, from i Penny to 168 Shillings per cwt., and con- 
taining 186,000 Direct Answers, which with their Combinations, 
consisting of a single addition (mostly to be performed at sight), 
will afford an aggregate of 10,266,000 Answers ; the whole being 
calculated and designed to ensure Correctness and promote 
Despatch. By Henrv Harben, Accountant, Sheffield, Author 
of *The Discount Guide.* An entirely New Edition, carefully 
revised. Royal 8vo, strongly half-bound, 3af. \,J*^t Published. 
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Comprehensive Discount Guide, 

THE DISCOUNT GUIDE : comprising several Series of Tables 
for the use of Merchants, Manufacturers, Ironmongers, and others, 
by which may be ascertained the exact profit arising from any mode 
of using Discounts, either in the Purchase or Sale of Goods, and 
the method of either Altering a Rate of Discoimt, or Advancing a 
Price, so as to produce, by one operation, a sum that will realise 
any required profit after allowing one or more Discounts : to which 
are added Tables of Profit or Advance from i J to 90 per cent., 
Tables of Discount from i\ to 98! per cent., and Tables of Commis- 
sion, &c., from \ to 10 per cent. By Henry Harbsn^ Accountant, 
Author of ** The Weight Calculator." New Edition, carefaUy Re- 
vised and Corrected. In a handsome demy 8vo. volume (544 pp.), 
strongly and elegantly half-bound j price ;fi 5^. Mjf*^^ published, 

Inwood's Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Fueehdd, 
Copyhold, or Leasehold ; Annuities, Advowsons, &&, and for the 
Renewing of Leases held under Cathedral Churches, Colleges, or 
other corporate bodies ; for Terms of Years certain, and for Lives ; 
also for Valuing Reversionary Estates, Deferred Annuities, Next 
Presentations, &c., together with Smart's Five Tables of Compound 
Interest, and an Ejctension of the same to Lower and Intermediate 
Rates. By William Inwood, Architect The 20th edition, with 
considerable additions, and new and valuable Tables of Logarithms 
for the more Difficult Computations of the Interest of Money, Dis- 
count, Annuities, &c., by M. F^DOR Thoman, of the Soci^t6 
Credit Mobilier of Paris. i2mo, &f. cloth. 
'* Those interested in the ptirchase and sale of estates, and in the a4justinent of 
compensation cases, as well as in transactions in annuities, life insurances, &c., will 
find the present edition of eminent service."— ^f^ewwrrwsg-. 

'* ' Inwood's Tables' still maintain a most enviaDle reputation. The new issue has been 
enriched by large additional contributions by M. F^or Thoman, whose carefully 
arranged Tables of Logparithms for the more Difficult Computations of the Interest of 
Money, Discount, Annuities, &c., cannot fail to be of the utmost utility."— JffVuVi!^ 
yournal. 

Geometry for the Architect^ Engineer, &c. 

PRACTICAL GEOMETRY, for the Architect, Engineer, and 
Mechanic ; giving Rules for the T)elineation and Application of 
various Geometrical Lines, Figures and Curves. By E. W. Tarn, 
M. A., Architect, Author of " The Science of Building," &c 
With 164 Illustrations. Demy 8vo. I2x. 6d, 
*' No book with the same objects in view has ever been published in which the 
clearness of the rules laid down and the illustrative diagrams have been so satis- 
factory. " — ScotstHan. 

Compound Interest and Annuities. 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. With an elaborate Intro- 
duction. By FtDOR Thoman, of the Society Cr^t Mobilier, 
Paris. i2mo, cloth, 5^. 

" A very powerful work, and the Author has a very remarkable command of his 
subject." — Professor A. de Morgan. 

" We recommend it to the noUce of actuaries and accountants."— yf/A^iunwiw. 
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The Military Sciences. 

AIDE-MEMOIRE to the MILITARY SCIENCES. Framed 
from Contributions of Officers and others connected with the dif- 
ferent Services. Originally edited by a Committee of the Corps of 
Royal Engineers. Second Edition, most carefully revised by an , 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many himdred Woodcuts. 3 vols, royal 8vo, extra 
doth boards, and lettered, price 4/. lor. 

"A compendious encyclopaedia of military knowledge." — Edinburgh Review. 
*' The most comprehensive work of reference to the military and collateral sciences." 
— Volunteer Service Gazette, 

Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY MINING, and RECON- 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortification in the R. M. A., Woolwich. Sixth Edition, crown 
8vo, cloth, with separate Atlas of 12 Plates, price I2j. complete. 

Field Fortification. 

HANDBOOK OF FIELD FORTIFICATION, intended for 
the Guidance of Officers preparing for Promotion, and especially 
adapted to the requirements of Beginners. By Major W. W. 
Knollys, F.R.G.S., 93rd Sutherland Highlanders, &c. With 
163 Woodcuts. Crown 8vo, y, 6d. cloth. 

Storms. 

STORMS : their Nature, Classification, and Laws, with the 
Means of Predicting them by their Embodiments, the Clouds. 
By William Blasitjs. With Coloured Plates and numerous 
Wood Engravings. Crown 8vo, los. 6d. cloth boards. 

L ight-Houses. 

EUROPEAN LIGHT-HOUSE SYSTEMS ; being a Report of 
a Tour of Inspection made in 1873. By Major George H. 
Elliot, Corps of Engineers, U.S.A. Illustrated by 51 En- 
gravings and 31 Woodcuts in the Text. 8vo, 21J. cloth. 

Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE-WARES: their 
Properties, Applications, Valuation, Impurities, and Sophistications. 
For the Use of Dyers, Printers, Dry Salters, Brokers, &c. By J. 
W. Slater. Post 8vo, cloth, price yj. td. 

"A complete encvclopaedia of the materia tinctoria. The information given 
respecting each article is full and precise, and the methods of determinmg ^e value 
of articles, such as these, so liable to sophistication, are given with clearness, and are 
practical as well as valuable." — Chemist and Druggist. 
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Electricity. 

A MANUAL of ELECTRICITY ; including Galvanism^ Mag- 
netism, Diamagnetism, Electro*Dynamics, Magno- Electricity, and 
the Electric Telegraph. By Henry M. Noad, Ph.D., F.C.S., 
Lecturer on Chemistry at St Geoige's Hospital Fourth Edition, 
entirely rewritten. Illustrated by 500 Woodcuts. 8vo, i/. 4/. cloth. 

" The commendadons already bestowed in the pages of the Laiuet on the former 
editions of this work are more ukn ever merited by the {u-esent. The accounts giyot 
of electricity and galvanism are not only complete m a scientific sense, but, which is a 
rarer thing, are popular and interesting.**— ZafK'^/. 

Text-Book of Electricity. 

THE STUDENT'S TEXT^-BOOK OF ELECTRICITY. Bv 
Henry M. Noad, Ph.D., Lecturer on Chemistry at St. George^ 
Hospital New Edition, revised and enlarged, with additions on 
Telegraphy, by G.. E. Preece, Esq. Upwards of 400 Illustrations. 

[/» PreparatioH. 

Rudimentary Magnetism. 

RUDIMENTARY MAGNETISM : being a concise exposition 
of the general principles of Magnetical Science, and the purposes 
to which it has been applied. By Sir W. Snow Harris, F.R.S. 
New and enlarged Edition, with considerable additions by Dr. 
Noad, Ph.D. With 165 Woodcuts. i2mo, doth, 4J. (ui. 

"As concise and lucid an exposition of the phenomena of magnetism as we belieYe 
it is possible to write." — English Mechanic. 

** Not only will the scientific student find this volume an invaluable book of refer- 
ence, but the general reader will find in it as much to interest as to inform his mind. 
Thouffh a strictly scientific work, its subject is handled in a simple and readable 
style. — lilustraUd Review. 

" There is a good index, and this volume of 4x3 pstfes may be considered the best 
possible manusd on the subject of maj^etism." — Mechanic^ MageMine. 

Chemical Analysis. 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manu^ctures, 
in Trades, and in the Arts. By A. Normandy, Author of ** Prac- 
tical Introduction to Rose's Chemistry," and Editor of Rose's 
"Treatise on Chemical Analysis." New Edition. Enlarged, and 
to a great extent re-written, by Henry M. Noad, Ph. D., F.R.S. 
With numerous Illustrations. Cr. 8vo, 12s. 6d. cloth. 

'* We recommend this book to the careful perusal of every one ; it may be truly 
affirmed to be of universal interest, and we strongly recommend it to our readers as a 
guide, alike indispensable to the housewife as to the pharmaceutical practitioner."— 
Medical Titties, 

" Will be found to be essential to the analysts appointed under the new Act. . . . 
In all cases the most recent results are given, and the work is well edited and care- 
fully written." — Nature. 

Mollusca. 

A MANUAL OF THE MOLLUSCA ; being a Treatise on 
Recent and Fossil Shells. By Dr. S. P. Woodward, A.L.S. 
With Appendix by Ralph Tate, A.L.S. F.G.S. With numer- 
ous Plates and 300 Woodcuts. Third Edition. Crown 8vo, 7j, (xi. 
cloth gilt. 
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Clocks^ Watches^ and Bells. 

RUDIMENTARY TREATISE on CLOCKS, and WATCHES, 
and BELLS. By Sir Edmund Beckett, Bart, (late E. B. 
Denison), LL.D., Q.C., F.R.A.S., Author of "Astronomy with- 
out Mathematics," &a Sixth edition, thoroughly revised and 
enlarged, with numerous Illustrations. Limp cloth (No. 67, 
Weale's Series), 4^. 6^/.; cloth boards, 5J. dd, 

"As a popular, and, at the same time, practical treatise on clocks and bells, it is 
unapproached." — English Mechanic. 

" The best work on the subject probably extant . . . So far as we know it has 
no competitor worthy of the name. The treatise on bells is undoubtedly the best iii 
the language. It shows that the author has contributed very much to their moderu 
improvement, if indeed he has not revived this art, which was decaying here . . . 
To call it a rudimentary treatise is a misnomer, at least as respects clocks and bells. 
It is something more. It is the most important work of its kind in English." — 
Engituering. 

The only modem treatise on clock-making." — Horological yoitmal. 

" Without having any special interest in the subject, and even without possessing 
any general aptitude for mechanical studies, a reader must be very unintelligent who 
cannot find matter to engage his attention in this work. The little book now 
appears revised and enlarged, being one of the most praiseworthy volumes in 
Weale's admirable scientific and educational series." — Daily Telegraph. 

"We do not know whether to wonder most at the extraordinary cheapness of this 
admirable treatise on clocks, bv the most able authority on such a subject, or the 
thorough completeness of his work even to the minutest details. The chapter on bells is 
singular and amusing, and will be a real treat even to the uninitiated general reader. 
The illustrations, notes, and indices, make the work completely perfect of its kind." — 
Standard. 

"There is probably no book in the English language on a technical subject so 
easy to read, and to read through, as the treatise on clocks, watches, and bells, 
written by the eminent Parliamentary Counsel, Mr. £. B. Denison — ^now Sir Edmund 
Beckett, ^^xxj* ^Architect, 

• 

Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCItlPTURE, AND NOT 
ANTAGONISTIC TO IT; being a Series of Essays on— i. 
Alleged Discrepancies ; 2. The Theory of the Geologists and 
Figure of the Earth ; 3. The Mosaic Cosmogony ; 4. Miracles in 
general — Views of Hume and Powell ; 5. The Miracle of Joshua — 
Views of Dr. Colenso : The Supematurally Impossible ; 6. The 
Age of the Fixed Stars — their Distances and Masses. By Professor 
J. R. Young, Author of "A Course of Elementary Mathematics," 
&c. &c Fcap. 8vo, price 5j. cloth lettered. 

" Professor Young's examination of the early verses of Genesis, in connection with 
modem scientific hypotheses, is excellent." — English Ckurckman. 

'* Distinguished by the true spirit of scientific inquiry, by great knowledge, by keen 
logical abihty, and by a style peculiarly clear, easy, and ea^Tg^lic,**—'Nonc0n/(9rmisi. 

** No one can rise from its perusal without being impressed with a sense of the sin- 
gular weakness of modem scepticism."—- ^<s//m^ Magazine . 

'* A valuable contribution to controversial theological literature."— ^'ufj' Prts*. 

Practical Philosophy. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. By the Rev. 
John Carr, M.A., late Fellow of Trin. Coll., Cambridge. Second 
Edition. i8mo, 5/. cloth. 
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Dr. Lardners Museum of Science and Art. 

THE MUSEUM OF SCIENCE AND ART. Edited by 
DiONYSius Lardner, D.C.L., formerly Professor of Natural Phi- 
.losophy and Astronomy in University College, London- Contents : 
The Planets ; are they inhabited Worlds ? — Weather Prognostics — 
Popular Fallacies in Questions of Physical Science — Latitudes and 
Longitudes — Lunar Influences — Meteoric Stones and Shooting 
Stars — Railway Accidents — Light — Common Things : Air — 
Locomotion in the United States — Cometary Influences — Common 
Things : Water — The Potter's Art — Common Things : Fire — 
Locomotion and Transport, their Influence and Progress — The 
Moon — Common Things : the Earth — The Electric Telegraph — 
Terrestrial Heat — The Sun — Earthquakes and Volcanoes — Baro- 
meter, Safety Lamp, and Whitworth's Micrometric Apparatus — 
Steam — The Steam Engine — The Eye — The Atmosphere — Time 
— Common Things : Pumps — Common Things : Spectacles, the 
• Kaleidoscope— Clocks and Watches— Microscopic Drawing and 
Engraving — Locomotive — Thermometer — New Planets : Lever- 
rier and Adams's Planet — Magnitude and Minuteness — Common 
Things : the Almanack— Optical Images — How to observe the 
Heavens — Common Things : the Looking-glass — Stellar Universe 
— The Tides — Colour — Common Things : Man — Magnifying 
Glasses — Instinct and Intelligence — ^The Solar Microscope — The 
Camera Lucida^— The. Magic Lantern— The Camera Obscura — 
The Microscope — The White Ants : their Manners and Habits — 
The Surface of the Earth, or First Notions of Geography — Science 
and Poetry — The Bee — Steam Navigation — Electro-Motive 
Power— Thunder, Lightning, and the Aurora Borealis — ^The 
Printing Press— The Crust of the Earth— Comets— The Stereo- 
• scope — The Pre-Adamite Earth — ^Eclipses— Sound. With up- 
wards of 1 200 Engravings on Wood. In 6 Double Volumes. 
Price £\ u., in a new and elegant cloth binding, or handsomely 
bound in half morocco, 3IJ. (>d, 

" The ' Museum of Science and Art' is the most valuable contribution that has 
ever been made to the Scientific Instruction of every class of society."— »^«r David 
Brewster tn ihe North British Review. 

"Whether we consider the liberality and beauty of the illustrations, the charm of 
the writing, or the durable interest of the matter, we most express our belief that 
there b hardly to be foimd among die new books, one thsit would be welcomed by 
people of so many ages and classes as a valuable presenL"— ^jraifriiirr. 

*»* S^rate hooks formed fronts the ahove^ smkJfU for Workmen^ s 

Uhrarief, Science Ciasses, ^v. 

Common Things Explained. With 233 ninstnitioiis, $s. doth. 
The Electbic Telegraph Popularized. looIUustmtions, is.6d.€io^ 
The Mickoscope. With 147 Illustrations, 2s. cloth. 
Popular Geology. With 201 Illustrations, zs. 6/. doth. 
Popular Physics. With 85 Illustrations. 2j. 6d, cloth. 
Popular Astronomy. With 182 Illustrations, 4/. €d, doth. 
Steam and its Uses. With 89 Illustrations, ax. cloth* 
The Bee and White Ants. With 135 Illustrations, 2s.j doth. 
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DR. LARDNER'S SCIENTIFIC HANDBOOKS, 



Oph 



Astronomy. 

THE HANDBOOK OF ASTRONOMY. By Dionysius 
Lardner, D.C.L., formerly Professor of Natural Philosophy and 
Astronomy in University College, London. Fourth Edition. Re- 
vised and Edited by Edwin Dunktn, F.R.S., Superintendent 
of the Altazimuth Department, Royal Observatory, Greenwich. 
With 38 plates and upwards of loo Woodcuts, In one thick vol. , 
Crown 8vo, price qj. dd. cloth. 
"Probably no other book contains the same amount of information in so com- 
pendious and welUarranged a form — certainly none at the price at which this is 
offered. " — A thetueum. 
" A trustworthy and valuable guide to the study of astronomy."— ^«^/wA Mechanic. 

zcs. 

THE HANDBOOK OF OPTICS. New Edition. Edited by 
T. Olver Harding, B. A. Lond., of University College, London. 
With 298 Illustrations. Small 8vo, cloth, 448 pages, price 5^; 

Electricity. 

THE HANDBOOK of ELECTRICITY, MAGNETISM, and 

ACOUSTICS. New Edition. Edited by Geo. Carey Foster, 

B.A., F.C.S. With 400 Illustrations. Small 8vo, cloth, price 5s. 

'* The book could not have been entrusted to anjr one better calculated to preserve 

the terse and lucid style of Lardner, while correcting his errors and bringing up his 

work to the present state of scientific knowledge." — Popular Science Review. 

Mechanics. 

THE HANDBOOK OF MECHANICS. Revised and en- 
larged by B. LOEWY, F.R.A.S. \In preparation. 

Hydrostatics. 

THE HANDBOOK of HYDROSTATICS and PNEUMATICS. 
New Edition, Revised and Enlarged by Benjamin Loewy, 
F.R.A.S. With numerous Illustrations. Sj. \yust published. 

Heat. 

THE HANDBOOK OF HEAT. New Edition, Re-written and 
Enlarged. By Benjamin Loewy, F.R. A. S. 5^. [Just Ready. 

Animal Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. With 520 
Illustrations. New edition, small 8vo, cloth, 7^. 6ar. 732 pages. 

Electric Telegraph. 

THE ELECTRIC TELEGRAPH. New Edition. Revised 

and Re-written by E.-B. Bright, F.R.A.S. 140 Illustrations. 

Small 8to, ts. 6d. cloth. 
" One of the most readable books extant on the Electric Telegraph.''-^£Mir. Mechanic. 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardner. 
328 Illustrations. Fifth Edition. I vol 3J. dd. cloth. 
" Conveys, in clear and precise terms, general notions of all the principal divisions 
of Physical Science." — British Quarterly Review. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardner. 
With 190 Illustrations. Second Edition, i vol. 3^. dd^ cloth. 
"Qearly written, well arranged, and excellently illustrated."— (7«ndir»i#r»'CArv»NWr. 
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Geology and Genesis Harmonised. 

THE TWIN RECORDS of CREATION; or. Geology and 
Genesis, their Perfect Harmony and Wonderful Concord. By 
George W. Victor Le Vaux. With numerous Illustrations. 
Fcap, 8vo, price 5j. cloth. 
" We can recommend Mr. Le Vaux as an able and interesting guide to a popular 
appreciation of geological science." — Spectator. 

"The author combines an unboimded admiration of science with an unbounded 
admiration of the Written Record." — London Review. 

Geology, Physical. 

PHYSICAL GEOLOGY. (ParUy based on Major-General 
Portlock's Rudiments of Geology.) By Ralph Tate, A.L.S., 
F.G.S. Numerous Woodcuts, i2mo, zs. 

Geology y HistoTdcal. 

HISTORICAL GEOLOGY. (Partly based on Major-General 
Portlock*s Rudiments of Geology.) By Ralph Tate, A.L.S^ 
F.G.S. Numerous Woodcuts. i2mo, 2x. 6</. 

%* Or Physical and Historical Geology, hound in One 
Volume^ price 51. 

Wood- Carving. 

INSTRUCTIONS in WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, price 2J. (>d, 
" The handicraft of the wood-carver, so well as a book can impart it, may be learnt 
from * A Lady's ' publication." — Atketueunt. 
" A real practical guide. It is very cam^tXJt.** ^Literary Churchman. 
" The directions given are plain and easily understood, and it forms a very good 
introduction to the practical part of the carver's 9X1.**— English Mechanic. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with HUtorical 
Sketches of the Progress of the Art. By Thomas John Gullick, 
Painter, and John Times, F.S.A. Second Edition, revised and 
enlarged. With Frontispiece and Vignette. In small 8vo, dr. cloth. 
%* This Work hcts been adopted as a Prize-book in the Schools of 
Art at South Kensington, 
** A work that may be advanta£[eousIy consulted. Much piay be learned, even by 
those who fancy they do not require to be taught, from the careful perusal of this 
unpretending but comprehensive treatise. " — A rt Journal. 

A valuable book, which supplies a want. It contains a large amount of original 
matter, agreeably conveyed, and will be found of value, as well by the young artist 
seeking information as by the general reader. We give a cordial wdcome to the book, 
and augur for it an increasing reputation." — Builder, 

Grammar of Colouring, 

A GRAMMAR OF COLOURING, applied to Decoratire 
Painting and the Arts. By George Field. New edition, en- 
larged and adapted to the use of the Ornamental Painter and 
Designer, by Ellis A. Davidson. With new Coloured Diagrams 
and numerous Engravings on Wood. i2mo, 3^. cloth boards. 

" One of the most useful of student's books, and probably the best known of the 
few we have on the s,n\i}ect"— Architect. 

" The book is a most useful risumi of the properties of pigments." — Builder. 

" This treatise forms a most valuable vade mecum for the ornamental painter and 
designer. " — Scotsman. 
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Delantotte^s Works on Illumination & Alphabets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners : with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. Dela- 
MOTTE. Small 4to, price ^s. Elegantly bound, cloth antique. 

" A handy book, beautifully illustrated ; the text of which is well written, and cal- 
culated to be usefuL . . . The examples of ancient MSS. recommended to the student, 
which, with much good sense, the author chooses from collections accessible to all, are 
selected with judgment and knowledge, as well as taste." — Athetueunt, 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIAEVAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church-Text, large and small, German, Italian, Arabesque, Initials 
for Illumination, Monograms, Crosses, &c. &c., for the use of 
Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &c. &c. Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 4J. doth. 

"A well-known engraver and draughtsman has enrolled in this useful book the 
result of many years' study and research. For those who insert enamelled sentences 
round gilded chalices, who blazon shop legends over shop-doors, who letter church 
walls with pithy sentences from the Deciadogue, this book will be yascixUL^'^Athenaum., 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL ; including German, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque ; with several Original 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c. Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 4J. cloth. 

" To artists of all classes, but more especially to architects and engravers, this very 
handsome book will be invaluable. There is comprised in it every possible shape into 
which die letters of the alphabet and numerals can be formed, and the talent which 
has been expended m the conception of the various plain and ornamental letters is 
wondesful." — Standard, ^ 

MEDIEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, Illuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 4to, dr. cloth gilt. 

" A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven and intertwined and mtermlngled, sometimes 
with a sort of rainbow arabesque. A poem emblazoned in these characters would be 
onlv comparable to one of those delicious love letters symbolized in a bunch of flowers 
well selected and cleverly arranged." — Sun. 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royal 8vo, 2j. dd. in ornamental boards. 
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AGRICULTURE, &c. 

♦ 

Yotcatt and Burris Complete Grazier. 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT. A Compendium of Husbandry. 
By William Youatt, Esq., V.S. nth Edition, enlarged by 
Robert Scott Burn, Author of "The Lessons of My Farm," &c. 
One large 8vo volume, 784 pp. with 215 Illustrations, i/. \s, half-bd. 

" Tlie standard and text-book, with the fanner and grazier." — Farmer's Magaztne. 

"A treatise which will remain a standard work on the subject as long^as British 
agriculture endures." — Mark Latte Express. 

Spooner on Sheep. 

SHEEP; THE HISTORY, STRUCTURE, ECONOMY, 
AND DISEASES OF. By W. C. Spooner, M.R.V.C., &c 
Third Edition, considerably enlarged ; with numerous fine engra- 
vings, including some specimens of New and Improved Breeds. 
Fcp. 8vo, 366 pp., price ds. cloth. 
*' The book i» decidedly the best of the kind in our language." — Scotsman. 
" Mr. Spqoner has conferred upon the agricultural class a lasting benefit by em- 
bodying in this work the improvements made in sheep stock by such men as 
Humphreys, Rawlence, Howard, and others," — Harnpshire Advertiser. 

"The work should be in possession of every flock-master." — Banbury Guardian, 

Scott Burn's System of Modern Farming, 

OUTLINES OF MODERN FARMING. By R. Scott Burn. 
Soils, Manures, and Crops — Farming and Farming Economy, 
Historical and Practical — Cattle, Sheep, and Horses — Management 
of the Dairy, Pigs, and Poultry, with Notes on the Diseases of 
Stock — Utilisation of Town-Sewage, Irrigation, and Reclamation 
of Waste Land. New Edition. In i vol. 1250 pp., half-bound, 
profusely illustrated, price I2J. 
"Tnere is sufficient stated within the limits of this treatise to preveat a farmer 
from going far wrong in any of bis operations." — Observer , 

Norton! s Underwood and Woodland Tables. 

TABLES FOR PLANTING AND VALUING UNDER- 
WOOD AND WOODLAND ; also Lineal, Superficial, Cubical, 
Wages, Marketing, and Decimal Tables. Together with Tables 
for Converting Land-measure from one denomination to another, 
and instructions for Measuring Round Timber. By Richard 
HoRTON. i2mo. 2 J. strongly bound in leather. 

Good Gardening, 

A PLAIN GUIDE TO GOOD GARDENING ; or, How to 
Grow Vegetables, Fruits, and Flowers. With Practical Notes on 
Soils, Manures, Seeds, Planting, Laying-out of Gardens and 
Grounds, and on the various kinds of Garden Structures. By 
Samuel Wood (late gardener to Sir B. P. Wrey, Bart.), Author 
of * Gardening for the Cottage.' Second Edition, with very con- 
siderable Additions, &c., and numerous Illustrations, Crown 8vo, 
pp. 416, cloth elegant, price $s. 
*' A very good book, and one to be highly recommended as a luractical guide. 

The practicsJ difections are excellent" — Atherueum. 

" A thoroughly useful guidebook for the amateur gardener who may want to make 

kit plot of bod not merely pretty, but useful and profitable."-«-i?liW(jr T^Ugra^ 
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Ewarfs Land Improver^ s Pocket-Book. 

THE LAND IMPROVER'S POCKET-BOOK OF FOR- 
MULAE, TABLES, and MEMORANDA, required in any Com- 
putation relating to the Permanent Improvement of Landed Pro- 
perty. By John Ewart, Land Surveyor and Agricultural Engineer. 
Royal 32mo, oblong, leather, gilt edges, with elastic band, 4^. 

'* A compendium long required by land surveyors, agricultural engineers, &c,"— 
Sussex Daily News. , 

** It is admirably calculated to serve the purpose for which it was intended."^ 
Scotsman. 

** A compendious and handy little volume." — Spectator, 

Hudson s Tables for Land Valuers, 

THE LAND VALUER'S BEST ASSISTANT: being Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. To which are added. Tables ibr reducing Scotch, Irish, 
and Provincial Customary Acres to Statute Measure ; also. Tables 
of Square Measure, and of the various Dimensions of an Acre in 
Perches and Yards, by which the Contents of any Plot of Ground 
may be ascertained without the expense of a regular Survey ; &c 
By R. Hudson, C. E. New Edition, royal 32mo, oblong, leather, 
gilt edges, with elastic band, 4r. 

" Of incalculable value to the country gentlemaii-and j^rofessional maiL ^-^Fa nm t t 's 
JounuU, 

Complete Agricultural Surveyor's Pocket-Book. 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK ; consisting of the above two works 
bound together, leather, gilt edges, with strap, yj. td. 

^^ The above forms an unequalled and most compendious Pocket 
Vade-rmcum for the Land Agent and Agricultural Engineer, 

" We consider Hudson's book to be the best ready-reckoner on matters relating to 
the valuation of land and crops we have ever seen, and its combination with Mr. 
Ewart's work greatly enhances the value and usefulness of the latter-mentioned . . 
It is mo6t useful as a manual for reference to those for whom it is intended."— 
Nortk qf Engltmd Farmer, 

House Property. 

HANDBOOK OF HOUSE PROPERTY : a Popular and Prac- 
tical Guide to the Purchase, Mortgage, Tenancy^ and Compulsory 
vSale of Houses and Land ; including the Law of Dilapidations and 
Fixtures; with Explanations and Examples of all kinds of Valua- 
tions, and useful Information aod Advice on Building. By Edward 
Lance Tarbuck, Architect and Surveyor, ismo, 5^. ck>th boards, 

"We are ijlad to be able to recommend it." — Builder. 
•* The advice is thoroughly practical." — Law JonmaL 

Scott Burn's Introduction to Farming. 

THE LESSONS of MY FARM : a Book for Amateur Agricul- 
turists, being an Introduction to Farm Practice, in the Culture of 
Crops, the Feeding of Cattle, Management of the Dairy, Poultry, 
and Rgs, and in the Keeping of Farm-work Records. By Robert 
Scott Burn. With numerous Illustrations. Fcp. dr. cloth, 
" A most complete introduction to the whole jround of farming practice. "^^tf^ 
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**A Complete Epitome of the Laws of this 
Country r 

EVERY MAN'S OWN LAWYER ; a Handy-Book of the Prin- 
ciples of Law and Equity. By A Barrister. 14th Edition, 
Revised to the end of last Session. Including a Summary of the 
Judicature Acts, and the principal Acts of the past Session, viz. 
— The Act for Amending the Law Relating to Crossed Cheques, 
The Merchant Shipping Act, The Vivisection or Cruelty to 
Animals Amendment Act, The Rivers' Pollution Prevention Act, 
The Wild-Fowl Preservation Act, &c., &c. With Notes and 
References to the Authorities. Crown 8vo, price 6j. %(L (saved at 
every consultation), strongly bound. 

COMPRISING THE LAWS OF 

Bankruptcy — Bills of Exchange — Contracts and Agreements — Copyright 
— Dower and Divorce — Elections and Registration — Insurance — Libel 
AND Slander — Mortgages— Settlements— Stock Exchange Practice — 
Trade Marks and Patents — Trespass, Nuisances, etc — ^Transfer of 
Land, etc. — ^Warranty — ^Wills and Agreements, etc Also Law for 

Landlord and Tenant — Master and Servant — Workmen and Apprentices — Heirs, 
Devisees, and Legatees — Husband and Wife — Executors and Trustees — Guardian 
and Ward — Married Women and Infants — Partners and Agents — Lender and 
Borrower — Debtor and Creditor — Purchaser and Vendor — Companies and Asso- 
ciations — Friendly Societies — Clergymen, Churchwardens — Medical Practitioners, 
&c. — Bankers — Farmers — Contractors — Stock and Share Brokers — Sportsmen 
and Gamekeepers — Farriers and Horse-Dealers — Auctioneers, House«Aeents— 
Innkeepers, &c. — Pawnbrokers — Surveyors — Railways and Carriers, &c «a 

** No Englishman ought to be without this book." — Engineer. ' 
** What it professes to be — a complete epitome of the laws of this cotmtry, thoroughly 
intelligible to non-professional readers." — Beirs Life. 

Auctioneer's Assistant 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUER'S POCKET AS- 
SISTANT, for the Valuation for Purchase, Sale, or Renewal of 
Leases, Annuities, and Reversions, and of property generally; 
with Prices for Inventories, &c. By John Wheeler, Valuer, &c. 
Third Edition, enlarged, by C. NoRRis. Royal 32010, cloth, 5j. 
'*A neat and concise book of reference, containing an admirable and dearly- 
arranged list of prices for inventories, and a very practical guide to determine the 
value of furniture, &c" — Standard. 

Pawnbrokers Legal Guide, 

THE PAWNBROKER'S, FACTOR'S, and MlERCHANT'S 
GUIDE to the LAW of LOANS and PLEDGES. By H. C. 
FoLKARD, Esq., Barrister-at-Law, Author of the "Law of Slander 
and Libel," &c. i2mo, cloth boards, price is. 

The Laws of Mines and Mining Companies. 

A PRACTICAL TREATISE on the LAW RELATING to 
MINES and MINING COMPANIES. By Whitton Arun- 
DELL, Attomey-at-Law. Crown 8vo, 4J. cloth. 

County Court Statutes, 

THE COUNTY COURT STATUTES, from 1846 to 1875, 
with the new Consolidated Orders, Forms, Fees, and Costs, 
Practical Notes, and very full Index. By G. Manley Wether- 
FIELD, Solicitor. i2mo, pp. 600, cloth lOf. td, 

Biadbwj, Agaew, * Co.. Priatert, WMteMan, Lmdoo. 
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RUDIMENTAR Y SCIEXT IFIC SERIES. 

ARCHITECTURE, BUILDING, ETC. 

No. 
16. ARCHITECTURE^ORPERS—The Ordeis and their .Esthetic 

I-]. A^CHlTECTU'RE-^STyLEi—T^e Hiatonf and Description of 

Prtsent Period. By T. T*LBOt Bury, F.R.I.BjJ^ So uluitratS. n. 
",' Ordbrb and Stvles of Archtibcturb, IB Owe Vol., v.dd. 
i8. ARCHITECTURE— DESIGN— T\tK Principles of Design in 
Archjtccture, as deducible from Nalure and eienip1i£ed in the Works o/ tb 



Greet and SolhLe Architects. Bj E. _. 

three irecedine Works, in One kandsonte V, 

"MODBRB ARCmmCTURB," yVi« 

■. THE ART OF BUILDING, Rudiments 



■ Thi 
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\IJ bound, enfilttd 

General Priitciplei 



01. Lreneral Fimciplei 

.. _ _ , ... ,., iglh and Use of Materials, 

Working Dranfngs, Spec;Gcalmns, and Estimates. UyEDWABD Dobsoh, 
M.R.r.B.A, &<:. Illustratrf. is, 6d. 

23. BRICKS AND TILES, Rudimentary Treatise on the Manufac- 
ture of; cantiinme an Outline of the Principtel of Brick making. By Edw. 
DOESDH.M.R.I.B.A. With Additions bTC.TaHLINSON,F.R.S.l]ruslrated, IS. 

25. MASONRY AND STONECUTTING, Radiraentaiy Treatise 
on ; in vkich the Principles of Masonic Projection and their application to 
the Construction of Curved Wing- Walla, Domes, OblLqua Bridges, and 
Koman and Gothic Vaulting, arc concisely eiplained. By ^dwarp Dobsoh, 
M.B.I.B.A., &c. Illustrated with Plates and Diacrains. 2s. Gd. 

44. FOUNDATIONS AND CONCRETE WOff.S'5, a Rudimeataiy 

Works, with' the usual Modes of Treatment, and Practical Remarks on 
Footings, PlanUng, Sand, Concrete, Biton, Pile-driving, Caissoos. and 
Coffercfanis. By F. Dobsok, M.R.I.B.A., ic. Fourth E3iiion, tevised b» 
GauRGR Dodo, C.E. Illustrated. i,.6d. 

CROSBY LOCKWOOD AND CO., 7, STATIONERS* UALL COURT, E.C. 
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Architecture, Building, etCm^ continued. 
42. COTTAGE BUILDING, By C. Bruce Allkn, Architect 

Eleventh Edition, revised and enlarged. Numerous Illustrations, zt. 6d. 

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS, 
PLASTERING, &c., Rudimentary Treatise on. By G. R. Burnbll, C.E. 
Ninth Edition, with Appendices. zs« 6d. 

57. WARMING AND VENTILATION, a Rudimentary Treatise 
on ; being a concise Exposition of the General Principles of the Ait of Warm- 
ing and ventilating Domestic and Public Buildings, Mines, Lighthouses, 
Ships, frc. Hy Charles Tomlikson, FJt.S., fcc. Illustrated. 3s. 

83»». CONSTRUCTION OF DOOR LOCKS, CompUed from the 
Papers of A. C. Hobbs, Esq., of New York, and Edited by Charlbs Tou- 
LiNSON, F.R.S. To which is added, a Description of Fenby's Patent Locks, 
and a Note upon Iron Safes by Robert Mallet, M.I.C.E. IUus. 2s. 6d. 

III. ARCHES, PIERS, BUTTRESSES, 6^r. ; Experimental Essays 
0& tiie Principles of Construction in ; made with a view to their being usenil 
to the Practical Builder. By WiluAm Bland. Illustrated, zs. 6d. 

116. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The 

Principles of the Science of Sound applied to the purposes of the'Architect and 
Builder. By T. Roobr Smith, M.R.I.B.A., Architect. Illustrated, zs. 6d. 

124. CONSTRUCTION OF ROOFS, Treatise on the, as regards 
Carpentry and Joinery. Deduced from the Works of Robison, Price, and 
Trbdgold. Illustrated, zs. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, the Art of. 

By T. A. Richardson, Architect. With Illustrations, designed by the 
Author, and engraved by O. Jbwitt. zs. 6d. 

128. VITRUVIUS^THE ARCHITECTURE OF MARCUS 

VITRUVIUS POLLO, In Ten Books. Translated from the Latin by 
Joseph Gwilt, F.S.A., F.R.A.S. With 23 Plates, ss. 

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 
of Beauty in ; with a Historical View of the Rise and Progress of the Art in 
Greece. By the Earl of Aberdeen, is. 
%* The ivM Preceding Works in One handsome VoL, half bound, eniiiUd**K&caxn 

Architecture.*' Price tt, 

132. DWELLING-HOUSES, a Rudimentary Treatise on the Erection 
of. By S. H. Brooks, Architect. New Edition, with Plates. 2s. 6d. 

J56. QUANTITIES AND MEASUREMENTS, How to Calculate and 
Take them in Bricklayers', Masons', Plasterers*, Plumbers*, Painters*, Paper- 
hangers', Gilders*, Smiths', .Carpenters', and Joiners' Work. By A. C. 
Beaton, Architect and Surveyor. New and Enlarged Edition. IUus. xs. 6d. 

175. LOCK WOOD «Sr« CO:S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK, with which is incorporated Atchlev's and portions of the 
late G. R. Burnbix's "Builder's Price Books," for Z876, containing 
the latest Prices pf all kinds of Builders' Materials and Labour, and of afl 
Trades connected with Building : with many useful and important Memo- 
randa and Tables; Lists of the Members of the Metropolitan Board of 
Works, of Districts, District 0£Bcers, and District Surveyors, and the 
Metropolitan Bye-laws. The whole Revised and Edited by Francis T. 
W. MILLER, Architect and Surveyor. 3s. 6d. 

182. CARPENTRY AND yoiNERV—TKK Elementary Prin- 
ciples OP Carpentry. Chiefly composed from the Standard Work of 
Thomas Trbdgold, C.E. With Additions frt)m the Works of the most 
Recent Authorities, and a TREATISE ON JOINERY by £. Wyndham 
Tarn, M.A. Numerous Illustrations. 3s. 6d. 

i82». CARPENTRY AND JOINERY, ATLAS of 35 Plates to 

accompany the fr>regoing book. With Descriptive Letterpress. 4to. 6s. 

187. HINTS TO YOUNG ARCHITECTS, By George Wight- 
wick. Author of '* The Palace of Architecture," &c. &c. New, Revised, 
and enlarged Edition. By G. Huskisson Goillaumb, Architect With 
numerous Woodcuts. 3s. m. [Just published, 

LONDON : CROSBY LOCKWOOD AND CO., 
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Architecture, Building, etc., continued, 

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING : A Practical Manual of, containing full information on the 
Processes of House Paintinf in Oil and Distemper, the Formation of 
Letters and Practice of Sign Writing, the Principles of Decorative Art, a 
Course of Elementary Drawing for House Painters, Writers, &c., and a 
Collection of Useftil Receipts. With 9 Coloured Plates of Woods and 
Marbles, and nearly 150 Wood Engravings. By Ellis A. Davidson, 
Author of " Building Construction," "Drawing for Carpenters," «cc. 5s. 

[yustpubltshed, 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 

In Six Sections : General Principles of Brickla^ng: Arch Drawing, Cutting, 
and Setting ; different kinds of Pointing ; Paving, Tiling, Materials ; Slating 
and Plastering ; Practical Geometry, Mensuration, &c. By Adam Hammond. 
Illustrated with 68 Woodcuts, xs. 6d. \J^usi published. 

191. PLUMBING. A Text-Book to the Practice of the Art or Craft of 

the Plumber. With Supplementary Chapters upon House Drainage, em- 
bodying the latest Improvements. Containing about 300 Illustrations. By 
WiLLLAM Paton Buchan, Practical and Consulting Sanitarv Plumber; 
Alem. of Coun. San. and Soc. Econ. Sec. of the Philosophical Society of 
Glasgow, .3S. [Jusi Published. 

192. 7HE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 

and BUILDER'S STANDARD GUIDE ; comprising copious and valu- 
able Memoranda for the Retailer and Builper* By Richard E. Grandy. 
Second Edition, Revised. 3s. 

CIVIL ENGINEERING, ETC. 

13. CIVIL ENGINEERING, the Rudiments of; for the Use of 
Beginners, for Practical Engineers, and for the Arm^ and Navy. By Henry 
Law, C.E. Including a Section on Hydraulic Eneineerin^, by George R. 
BuRNBLL, C.E. 5th Edition, widi Notes and Illustrations by Robert 
Mallet, A.M., F.K.S. Illustrated with Plates and Diagrams. 5s. 

29. THE DRAINAGE OF DISTRICTS AND LANDS. By G. 

Drysdal» Dbkpsey, C.E. New Edition, revised and enlarged. Illustrated, 
xs. Cd. 

30. THE DRAINAGE OF TOWNS AND BUILDINGS. By 

G. Drysdalb Demfsey. C.E. New Edition. Illustrated, as. id. 
V With " Drainage o/DuMcis and Lands'* in One Vol., rs. 6d. 

31. WELL-DIGGING, BORING, AND PUMP-WORK. By 

John George Swindell, Assoc. R.I.B.A. New Edition, revised by G. R. 
Burnbll, C.E. Illustrated. I8.6d. 

35. THE BLASTING AND QUARRYING OF STONE, for 
Building and other Purposes. ^With Remarks on the Blowing up of Bridges. 
By Gen. Sir John Burgoynb, Bart., K.C.B. Illustrated, xs. od. 

43. TUBULAR AND OTHER IRON GIRDER BRIDGES. 
Particularly describing the Britannia and Conway Tubular Bridges. 
With a Sketch of Iron Bridges^ and Illustrations of the Application of 
Malleable Iron to the Art of Bridge Building. By G. D. Dbmpsby, C.E., 
New Edition, with Illustrations, xs. 6d. 

62. RAILWAY CONSTRUCTION, Eleraentaiy and Practical In- 
struction on the Science of. By Sir Macdonald Stephenson, C.E. 
New Edition, revised and enlarged by Edward Nugent, C.E. Plates and 
numerous Woodcuts. 3s. 
So*. EMBANKING LANDS FROM THE SEA, the Practice of. 
Treated as a Means of Profitable Employment for Capital. With Examples 
and Particulars of actual Embankments^ and also Practical Remarks on the 
Repair of old Sea Walls. ByJohn Wiggins, F.G.S. New Edition, with 
Notes by Robert Mallet, F.R.S. 2s. 

81. WATER WORKS, for the Suppljr of Cities and Towns. With 
a Description of the Principal Geological Formations of England as in- 
fluencing Supplies of Water ; and Details of Engines and Pumping Machinery 
for raising Water. By Samuel Hughbs» F.G.S., C.E. New Edition, 
revised and enlarged, with numerous Dlustrations. 4s. 
82**. GAS WORKS, and the Practice of Manufacturing and Distributing 
Coal Gas. By Samuel Hughes^ C.E. New Edition, revised by W. 
Richards, C.E. Illustrated. 3s. od. 

7, stationers' hall COURT, LUDGATE HILL, E.C. 
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Civil Engineering, etc., continued, 

117. SUBTERRANEOUS SURVEYING; an Elementary and Prac- 

tical Treatise on. By Thomas Fenwick. Also the Method of Conducting^ 
Subterraneous Surveys without the Use of the Magnetic Needle, and other 
modem Improvements. By Thomas Baker, C.£. Illustrated, as. 6d. 

118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 

of. By David Stevenson, F.R.S.E., &c. Plates and Diagrams. 3s. 

121, RIVERS AND TORRENTS. With the Method of Regulating 
their Courses and Channels. By Professor Paul Frisi, F.R.S., of Milan. 
To which is added, AN ESSAY ON NAVIGABLE CANALS. Translated 
by Major-General John Garstin, of the Bengal Engineers. Plates. 2s. 6d» 



MECHANICAL ENGINEERING, ETC. 

33. CRANES, the Construction of, and other Machinery for Raising 

Heavy Bodies for the Erection of Buildings, and for Hoisting Goods. By 
Joseph Glynn, F.R.S., &c. Illustrated, xs. 6d. 

34. THE STEAM ENGINE, a Rudimentary Treatise on. By Dr. 

Lardner. Illustrated. 78. 6d. 

59. STEAM BOILER^: their Construction and Management. By 
R. Armstrong, C.E. Illustrated, xs. 6d. 

63. AGRICULTURAL ENGINEERING : Farm Buildmgs, Motive 
Power, Field Machines, Machinery, and Implements. By G. H. Andrews, 
C.E. Illustrated. 3s. 

67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 
on. By Sir Edmund Beckett (late Edmund Beckett Dbnison, LL.I>., Q.C.) 
A new, Revised, and considerably Enlarged Edition (the 6th), with very 
numerous Illustrations. 4s. 6d. ijust published. 

77*. THE ECONOMY OF FUEL, particularly with Reference to 
Reverbatory Furnaces for the Manu&cture of Iron, and to Steam Boilers. 
By T. Symes Prideaux. xs. 6d. 

82. THE POWER OF WATER, as appUed to drive Flour Mills, 
and to give motion to Turbines and other Hydrostatic Engines. By Joseph 
Glynn, F.R.S., &c. New Edition, Illustrated. 2s. 

98. PRACTICAL MECHANISM, the Elements of; and Machine 
Tools. By T. Baker. C.E. With Remarks on Tools and Machinery, by 
J. Nasmyth, C.E. Plates, as. 6d. 

114. MACHINERY, Elementary Principles of, in its Construction and 
Working. Illustrated by numerous Examples of Modem Machinery for 
different Branches of Manufacture. By C. D. Abel, C.E. xs. 6d. 

15. ATLAS OF PLATES. lUustrating the above Treatise. By 
C. D. Abel, C.E. 7s. 6d. 

125. THE COMBUSTION OF COAL AND THE PREVENTION 
OF SMOKE, Chemically and Practically Considered. With an Appendix. 
By C. Wye Williams, A.I. C.E. Plates. 3s. 

1 39. THE STEAM ENGINE, a Treatise on the Mathematical Theory 
of, with Rules at length, and Examples for the Use of Practical Men. By 
T. Baker, C.E. Illustrated, xs. 6d. 

162. THE BRASS FOUNDER'S MANUAL; Instructions for 
Modelling, Pattern-Making, Moulding, Turnine, Filine, Burnishing,. 
Bronzing, &c. With copious Receipts, numerous Tables, and Notes on Prime 
Costs and Estimates. By Walter Graham. Illustrated. 2s. 6d. 

164. MODERN WORKSHOP PRACTICE, as applied to Marine, 

Land, and Locomotive Engines, Floating Docks, Dredging Machines, 
Bridges, Cranes, Ship-building, &c., &c. By J. G. Winton. Illnstrated. 3s. 

165. IRON AND HEAT, exhibiting the Principles concerned in the 

Construction of Iron Beams, Pillars, and Bridge Girders, and the Action of 
Heat in the Smelting Furnace. By J. Armour, C.E. ss. 6d. 

LONDON: CROSBY LOCKWOOD AND CO., 
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JMCechanical Engineering, etc., continued, 

i66. POWER IN MOTION: Horse-Power, Motion, Toothed-Wheel 
Gearing, Long and Short Driving Bands, Angular Forces. By Jambs 
Armour, C.E. With 73 Diagrams, as. 6d. 

a67. THE APPLICATION OF IRON TO THE CONSTRUCTION 
OF BRIDGES, GIRDERS, ROOFS, AND OTHER WORKS. Showing 
the Principles upon which such Structures are designed, and their Practical 
Application. By Francis C ampin, C.E. Second Edition, revised and 
corrected. Numerous Woodcuts, as. 6d. 

171. THE WORKMAN S MANUAL OF ENGINEERING 
DRAWING. By John Maxton, Engineer. Instructor in Engineering 
Drawing, Royal Naval College, Greenwich, formerly of R.S.N.A., South 
Kensington. Third Edition. Illustrated with 7 Plates and nearly 350 Wood- 
cuts. 3s. 6d. 

J90. STEAM AND THE STEAM ENGINE, Stationary and 
Portable. An elementary treatise on. Being an extension of Mr. John 
Sewell's " Treatise on Steam." By D. Kinnear Clark, C.E., M.I.C.E. 
Author of " Railway Machinery,*' " Railway LocomotiveSj^' &c., &c. With 
numerous Illustrations. 3s. 6d. [Just published. 



SHIPBUILDING, NAVIGATION, MARINE 

ENGINEERING, ETC. 

51. NAVAL ARCHITECTURE, the Rudiments of; or, an Exposi- 
tion of the Elementary Principles of the Science, and their Practical Appli- 
cation to Naval Construction. Compiled for the Use of Beginners. By 
Tames Peake, School of Naval Architecture, H.M. Dockyard, Portsmouth. 
Fourth Edition, corrected, with Plates and Diagrams. 3s. 6d. 

53*. SHIPS FOR OCEAN AND RIVER SERVICE, Elementary 
and Practical Principles of the Construction of. By Hakon A. Somher- 
FELDT, Surveyor of the Royal Norwegian Navy. With an Appendix, is. 

53**. AN ATLAS OFENGRA VINGS to Blustrate the above. Twelve 

large folding plates. Royal 4to, cloth. 7s. 6d. 

54. MASTING, MASTMAKING, AND RIGGING OF SHIPS, 

Rudimenta^ Treatise on. Also Tables of Spars, Rigging, Blocks; Chain, 
Wire, and Uemp Ropes, 8tc., relative to every class of vessels. Together 
with an Api>endiz of Dimensions of Masts and Yards of the Royal Navy of 
Great Britain and Ireland. By Robert Kipping, N.A. Thirteenth Edition. 
Illustrated, is. 6d. 

54*. IRON SHIP-BUILDING, With Practical Examples and Details 
for the Use of Ship Owners and Ship Builders. B^ John Grantham, Con- 
sulting Engineer and Naval Architect. Fifth Edition, with important Addi- 
tions. 4s. 

54»*. AN ATLAS OF FORTY PLATES to Illustrate the above. 

Fifth Edition. Including the latest Examples, such as H.M. Steam Frigates 
"Warrior," "Hercules,^' " Bellerophon ; " H.M. Troop Ship "Serapis," 
Iron Floating Dock, &c., &c. 4to, boards. 38s. 

55. THE SAILOR* S SEA BOOK: a Rudimentary Treatise on 

Navigation. I. How to Keep the Log and Work it off. II. On Finding the 
Latitude and Longitude. By James Greenwood, B.A., of Tesus College, 
Cambridge. To ^ich are added. Directions for Great Circle Sailing ; an 
Essay on the Law of Storms and Variable Winds ; and Explanations of 
Terms used in Ship-building. Ninth Edition, with several Engravings and 
Coloured Illustrations of the Flags of Maritime Nations. 28. 

«o. MARINE ENGINES, AND STEAM VESSELS, a Treatise 
on. Tog^ether with Practical Remarks on the Screw and Propelling Power, 
as used in the Royal and Merchant Navy. By Robert Murray, C.E.. 
Engineer- Surveyor to the Board of Trade. With a Glossary of Technical 
Terms, and their Equivalents in French, German, and Spanish. Fifth Edition, 
revisea and enlarged. Illustrated. 3s. 

7, STATIONERS' HALL COURT, LUDGATE HILL, E.C, 
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Shipbuilding, Navigation, etc., continued, 

Zlhis, THE FORMS OF SHIPS AND BOATS: Hints, Experiment- 
ally Derived, on some of the Principles regulating Ship-buildinr. By W. 
Bland. Sixtn Edition, revised, with numerous Ulustrations and Models. zs.6d. 

99. NAVIGATION AND NAUTICAL ASTRONOMY, ia Theory 
and Practice. With Attempts to facilitate the Finding of the Time and the 
Longitude at Sea. By J. K. Young, formerly Profess<n: of Mathematics in 
Belfast College. Illustrated, as. 6d. 

100*. TABLES intended to facilitate the Operations of Navigation and 
Nautical Astronomy, as an Accompaniment to the above Book. By J. R. 
YOUNO. zs. 6d. 

106, SHIPS* ANCHORS, a Treatise on. By George Cotsell, 

N.A. Illustrated, is. 6d. 

149. SAILS AND SAIL-MAKING, an ElemenUry Treatise on. 
With Draughting, and the Centre of ££Fort of the Sails. Also, Weights- 
and Sizes of Roi>^ ; Masting, Rigging, and Sails of Steam Vessels, &c., &c. 
Tenth Edition, enlarged, with an Appendix. By Robert Kipping, K.A., 
Sailmaker, Quayside, Newcastle. Illustrated. 2s. 6d. 

155. THE ENGINEER'S GUIDE TO THE ROYAL AND 
MERCANTILE NAVIES. By a Practical Enginber. Revised by D. 
F. M'Carthy, late of the Ordnance Survey Office, Southampton. 3s. 



PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC- 

1. CHEMISIRY, for the Use of Beginners. By Professor George 

FowNES, F.R.S. With an Appendix, on the Application of Chemistry to 
Agriculture, is. 

2. NATURAL PHILOSOPHY, Introduction to the Study of; for 

the Use of Beginners. By C. Tomlinson, Lecturer on Natural Science in 
King's College School, London. Woodcuts, zs. 6d. 

4. MINERALOGY, Rudiments of; a concise View of the Properties 
of Minerals. By A. Ramsay, Jun. Woodcuts and Steel Plates. 3s. 

6. MECHANICS, Rudimentary Treatise on; being a concise Ex- 

position of the General Principles of Mechanical Science} and their Applica- 
tions. Bv Charles Tomunson, Lecturer on Natural Science in Xing's 
College School, London. Illustrated, xs. 6d. 

7. ELECTRICITY; showing the General Principles of Electrical 

Science, and the purposes to which it has been appliea. By Sir W. Snow 
Harris, F.R.S., &c. With considerable Additions by R. Sabimb, C.E.^ 
F.S.A. Woodcuts, zs. ^. 
7*. GALVANISM, Rudimentary Treatise on, and the General Prin- 
ciples of Animal and Voltaic Electricity. By Sir W. Snow Harris. New 
Edition, revised, with considerable Additions, by Robert Sabine, C.E., 
F.S.A. Woodcuts. IS. 6d. 

8. MAGNETISM ; beiug a concise Exposition of the General Prin- 

ciples of Ms^etical Science, and the Purposes to which it has been applied. 
By Sir W. Snow Harris. New Edition, revised and enlarged by H. M. 
NoAD, Ph.D., Vice-President of the Chemical Society, Author of "A 
Manual of Electricity,'* &c., &c. With 165 Wooocuts. 3s. 6d. 

n. THE ELECTRIC TELEGRAPH; its History and Progress; 
with Descriptions of some of the Apparatus. By R. Sabine, C.E., F.S.A., ftc. 
Woodcuts. 3s ■ 

12. PNEUMATICS, for the Use of Beginnets. By Charles 

TouLiNSON. Illustrated, xs. 6d. 

72. MANUAL OF THE MOLLUSCA ; a Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward, A.L.S. With Appendix by 
Ralph Tate, A.L.S., F.G.S. With numerous Plates and 300 Woodcuts, 
6s. 6d. Cloth boards, 7s. 6d. 

LONDON: CROSBY LOCKWOOD AND CO., 
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Physical Science, Natural Philosophy, etc, continued, 

1^**. PHOTOGRAPHY^ Popular Treatise on; with a Description of 
the Stereoscope, <ic. Translated from the French of D. Van Monckhovbx, 
by W. H. Thornthwaitb, Ph.D. Woodcuts, is. 6d. 

96- ASTRONOMY, By the Rev. R. Main, M.A., F.R.S., &c. 

New and enlarged Edition, with an Appendix on " Spectrum Analysis.'* 
Woodcuts. IS. 6d. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 
embracing also a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. By T. Baker, C.E. is. od. 

138. TELEGRAPH, Handbook of the; a Manual of Telegraphy, 
Telegraph Clerks' Reniembrancer, and_Guide to Candidates for Employ- 

revised and 




by W. McGregor, First Assistant Superintendent, Indian Gov. Telegraphs. 
Woodcuts. 3s. 

143. EXPERIMENTAL ESSAYS, By Charles Tomlinson. 

I. On the Motions of Camphor on Water. II. On the Motion of Camphor 
towards the Light. III. History of theModemTheoryof Dew. Woodcuts, is. 

173. PHYSICAL GEOLOGY, partly based on Major-General Port- 

lock's " Rudiments of Geology." By Ralph Tatb, AX.S., ate. Numerous 
Woodcuts. 2S. 

174. HISTORICAL GEOLOGY, partly based on Major-General 

Portlock's '• Rudiments." By Ralph Tate, A.L.S., &c. Woodcuts. 2s. 6d. 

173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 

& Historical. Partly based on Major-General Portlock's '* Rudiments of 

J-. Geology." By Ralph Tate, A.L.S., F.G.S., &c., Jkc. Numerous lUustra- 

'T"* tions. In One Volume. 4s. 6d. 

183. ANIMAL PHYSICS, Handbook of. By Dionysius Lardner, 

A, D.C.L., formerly Professor of Natural Philosophy and Astronomy in Uni- 
versity College, London. With 520 Illustrations. In One Volume, cloth 
104. boards. 7s. 6d. 

*#* Sold also in Two Paris ^ as follows : — 

183. Animal Physics. By Dr. Lardnbr. Part I., Chapter I— VII. 4s. 

184. Animal Physics. By Dr. Lardnbr. Part II. Chapter VIII— XVIII. 3s. 



MINING, METALLURGY, ETC. 

117. SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on, with and without the Magnetic Needle. By Thomas Fenwick, 
Surveyor 01 Mines, and Thomas Baker, C.E. Illustrated. 2s. 6d. 

133. METALLURGY OF COPPER ; an Introduction to the Methods 

of Seeking, Mining, and Assaying Copper, and Manufacturing its Alloys. 
By Robert H. Lamborn, Ph.D. Woodcuts. 2s. 6d. 

134. METALLURGY OF SILVER AND LEAD, A Description 

of the Ores ; their Assay and Treatment, and valuable Constituents. By Dr. 
R. H. Lamborn. Woodcuts. 2s. 

135. ELECTRO-METALLURGY; Practically Treated. By Alex- 

ander Watt, F.R.S.S.A. New Edition. Woodcuts, as. 
172. MINING TOOLS, Manual of. For the Use of Mine Managers, 
Agents, Students, &c. Comprising Observations on the Materials from, and 
Processes by which they are manufactured ; their Special Uses, Applica- 
tions, Qualities, and ££Bciency. By William Morgans, Lecturer on Mining 
at the Bristol School of Mines. 2s. 6d. 
172». MINING TOOLS, ATLAS of Engravings to Illustrate the 
above, containing 235 Illustrations of Mining Tools, drawn to S«ale. 4to. 
4s. 6d. 

7, stationers' hall COURT, LUDGATE HILL, E.G. 
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Mining, Metallurgy, etc., continued, 

176. METALLURGY OF IRON, a Treatise on the. Containing 
Outlines of the History of Iron Mannfiactttre, Methods of Assay, and Analyses 
of Iron Ores, Processes of Manuiacture of Iron and Steel, See. By H. 
Baubruan, F.G.S.. Associate of the Royal School of Mines. Fourth 
Edition, revised and enlarged, with numerous Illustrations. 4s. 6d. 

180. COAL AND COAL MINING: A Rudimentary Treatise on. 
By Warington W. Smyth, M.A., F.R.S^ 8cc., Chief Inspector of the 
Mines of the Crown and of the Duchy of Cornwall. New Edition, revised 
and corrected. With numerous Illustrations. 3s. 6d. 

EMIGRATION. 

154. GENERAL HINTS TO EMIGRANTS, Containing Notices 
of the various Fields for Emigration. With Hints on Preparation for 
Emigrating, Outfits, &c., &c. With Directions and Recipes useful to the 
Emigrant. With a Map of the World, as. 

157. THE EMIGRANTS GUIDE TO NATAL. By Robert 

Jambs Mann, F.R.A.S., F.M.S. Second Edition, carefully corrected to 
the present Date. Map. 2s. 

159. THE EMIGRANT'S GUIDE TO AUSTRALIA, New South 

Wales t Western Australia^ South Australia, Victoria, and Queensland. By 
the Rev. James Baird, B.A. Map. 2s. 6d. 

160. THE EMIGRANTS GUIDE TO TASMANIA and NEW 

ZEALAND, By the Rev. James Baird, B.A. With a Map. 2s. 

iS^SiTHE EMIGRANTS GUIDE TO AUSTRALASIA. By the 
160. Rev. J. B^ro^ B.A. Comprising the ahove two volumes, x2mo, cloth boards. 
With Maps of Australia and New Zealand. 5s. 



AGRICULTURE. 

29. THE DRAINAGE OF DISTRICTS AND LANDS. By 
G. Drysdalb Dbmpsby, C.E. Illustrated, zs. 6d. 
%« With " Drainage of Totons and Buildings;* in One Vol., ys. 6d. 

63. AGRICULTURAL ENGINEERING: Farm Buildings, Motive 
Powers and Machinery of the Steading, Field Machines, and Implements. 
By G. H. Andrews, CE. Illustrated. 3s. 

66. CLAY LANDS AND LOAMY SOILS, By Professor 

' Donaldson, zs. 
131. MILLER'S, MERCHANTS, AND FARMER'S READY 
RECKONER, for ascertaining at sight the value of any quantity of Com, 
from One Bushel to One Hundred Quarters, at any given price, nom j^i to 
£s per Quarter. Together with the approximate values of Millstones and 
Sfiliwork, &c. zs. 

140. SOILS, MANURES, AND CROPS. (Vol. I. Outlines of 

Modbrn Farming.) By R. Scott Burn. WooMdcuts. 2s. 

1 41. FARMING AND FARMING ECONOMY, Notes, Historical 

and Practical, on. (Vol. 2. Outunbs of Modbrn Farming.) By R. Scott 
Burn. Woodcuts. 3s. 

142. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3. 

Outunbs op Modbrn Farming.) By R. Scorr Burn. Woodcuts. 2s. 6d. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. ScoTT Burn. With Notes on the Diseases of Stock. (Vol. 4. Outlines 
OP Modbrn Farming.) Woodcuts. 2s. 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. 5. Outunbs op Modern 
Farming.) By R. Scott Burn. Woodcuts. 25. 6d. 

♦»• Nos. X40-I-2-5-6, in One Vol., handsomely half-hound, entitled " Outunbs of 
Modbrn Farming." By Robert Scott Burn. Price X2s. 

177. FRUIT TREES, The Scientific and Profitable Culture of. From 
the French o f Du Brbuil, Revised by Gbo. Glbnny. 187 Woodcuts. 3s. 6d. 

LONDON : CROSBY LOCKWOOD AND CO., 
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FINE ARTS. 

20. PERSPECTIVE FOR BEGINNERS. Adapted to Young 
Students and Amateurs in Architecture, Painting, &c. By Gborgb Pyne, 
Artist. Woodcuts. 2s. 

40. GLASS STAINING; or, Painting on Glass, The Art of. Com- 

prising Directions for Preparing the Pigments and Fluxes, laying them upon 
I the Glass, and Firing or Burning in the Colours. From the German of Dr. 
Gbssbrt. To which is added, on Appendix on The Art of Enamblunc, 
&c. zs. 

41. PAINTING ON GLASS, the Art of. From the German of 

Emanuel Otto Frombbrg. ts. 

69, MUSIC, A Rudimentary and Practical Treatise on. With 
numerous Examples. By Charles Child Spencer. 2s. 6d. 

71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises and Lessons. Written and Selected from the Best Masters, by Charles 

181. PAINTING POPULARLY EXPLAINED, including Fresco, 
Oil, Mosaic, Water Colour, Water- Glass, Tempera, Encaustic, Miniature, 
Painting on Ivory, Vellum. Pottery, Enamel, Glass, &c. With Historical 
Sketches of the Progress of the Art by Thomas John Gullick, assisted by 
John Timbs, F.S.A. Third Edition, re^nsed and enlarged, with Frontispiece 
and Vignette. 5s. 

186. A GRAMMAR OF COLOURING, applied to Decorative 
Painting and the Arts. By Gborgb Field. New Edition, enlarged and 
adapted to the Use of the Ornamental Painter and Designer. By Ellis A. 
Davidson, Author of '* Drawing for Carpenters," &c. With two new 
Coloured Diagrams and numerous Engravings on Wood. 2s. 6d. 



ARITHMETIC, GEOMETRY, MATHEMATICS, 

ETC. 
32. MATHEMATICAL INSTRUMENTS, a Treatise on; in which 

^^ ^- f^ i i?__- __j Ai-_ -xm-iA j_ _r T 4.; A Ji Li 1 TT_;__*.i.__ 




•»• In ordering ike above^ be careful to say^ " Original Edition,** or give the number 
in ike Series (32) to distinguish it from tke Enlarged Edition in 3 vols. 

6o.^LAnS'^a)^D engineering surveying, a Treatise on; 
with all the Modem Improvements. Arranged for the Use of Schools and 
Private Students ; also ror Practical Land Surveyors and Engineers. By 
T. Baker. C.E. New Edition, revised by Edward Nugent, C.E. Illus- 
trated with Plates and Diagrams. 2s. 
61* . RE ADY RECKONER FOR THE ADMEASUREMENT OF 
LAND. By Abraham Arman, Schoolmaster, Thurleigh, Beds. To which 
is add^ a Table^ showing the Price of Work, from 2s. 6a. tO;^x per acre, and 
Tables for the valuation of Land, from zs. to ;^i,ooo per acre, and from one 
pole to two diousand acres in extent. See, &c. xs. 6d. 

^C). DESCRIPTIVE GEOMETRY, an Elementaiy Treatise on; 
with a Theory of Shadows and of Perspective, extracted from the French of 
G. MoNGB. To which is added, a description of the Principles and Practice 
of Isometrical Projection ; the whole being intended as an introduction to the 
Application of Descriptive Geometry to various branches of the Arts. By 
T. ¥. Heather, M.A. Illustrated with i4Plates. 2s. 

178. PRACTICAL PLANE GEOMETRY: giving: the Simplest 

Modes of Constructing Figures contained in one Plane and Geometrical Con- 
struction of the Ground. By J. F. Heather, M.A. With 215 Woodcuts. 2s. 

179. PROJECTION : Orthographic, Topographic, and Perspective: 

S'ving the various Modes of Delineating Solid Forms by Constructions on a 
ingle Plane Surface. By T. F. Heather, M.A. [/« preparation. 

*»* Tke above tkree volumes will form a Complete Elementary Course of 

Mathematical Drawing. 
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Arithmetic, Geometry, Mathematics, etc., continued. 

^l. COMMERCIAL BOOK-KEEPING, With Commercial Phrases 
I'and Forms in En^^lish. French, Italian, and German. By Tames Haddon, 
M.A., Arithmetical Master of King's College School, London. zs« 

S4. ARITHMETIC, a Ruamentaiy Treatise on : with full Explana- 
tions of its Theoretical Principles, and numerous Examples for Practice. For 
the Use of Schools and for Self- Instruction. Bv J. R. Youmo, late Professor 
of Mathematics in Belfast Collie. New Edition, with Index, is. 6d. 

84* A Key to the above, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Improved Processes, for the Use of 
Teachers and Unassisted Learners. By J. K. Yodng. %%. 6d. 

85. EQUA TIONAL ARITHMETIC, appUed to Questions of Interest, 
gc*. Annuities, Life Assurance, and Greneral Commerce ; wit]i various Tables by 

" which all Calculations may be greatly facilitated. By W. Hipslxt. 2s. 

86. ALGEBRA, the Elements of. By James Haddon, M.A., 

Second Mathematical Master of King's Coll^ne School. Witii Appextdix, 
containing miscellaneous Investigations, and a Collection of Problems in 
various parts of Algebra. 2s. 

86* A Key and Companion to the above Book, forming an extensive repository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Aleebraical Operations. Especially adapted for Self-Instruc- 
tion. By J. R. YOUNG. IS. 6d. 

88. EUCLID, The Elements of : with many additional Propositions 

89. and Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Henky Law, C.E. 2s. 6d. 

•»• Sold alw separately J vAt, .*— 

88. EucuD, The First Three Books. By Henry Law, C.E. is. 

89. Euclid, Books 4, 5, 6, xi, 12. By Henry Law, C.E. xs. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

a Rudimentary Treatise on. By James Hann, late Mathematical Master of 
King's College School, London. A New Edition, re-written and enlarged 
by J. R. Young, formerly Professor of Mathematics at Belfkst College. 2s. 

91. PLANE TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King's College, London, is. 

92. SPHERICAL TRIGONOMETR Y, the Elements of. By James 

Hann. Revised by Charles H. Dowlino, C.E. xs. 
%• Or with " The Elements of Plane Trigonometry y* in One Volume, ts. 

93. MENSURATION AND MEASURING, for Students and Prac- 

tical Use. With the Mensuration and Levelling of Land for the Purposes of 
Modem Engineering. By T. Baker, C.E. New Edition, with Corrections 
and Additions by £. Nugent, C.E. Illustrated, is. 6d. 

94. LOGARITHMS, a Treatise on; with Mathematical Tables for 

facilitating Astronomical, Nautical, Trigonometrical, and Logarithmic Calcu- 
lations ; Tables of Natural Sines and Tangents and Natural Cosines. By 
Henry Law, C.E. Illustrated. 2s. 6d. 

ioi». MEASURES, WEIGHTS, AND MONEYS OF ALL NA- 
TIONS, and an Analsrsis of the Christian, Hebrew, and Mahometan 
Calendars. By W. S. B. Woolhouse, F.R.A.S., &c. xs. 6d. 

102. INTEGRAL CALCULUS, Rudimentaiy Treatise on the. By 

HoMERSHAM Cox, BA. Illustrated, xs. 

103. INTEGRAL CALCULUS^ Examples on the. By James Hann, 

late of King's College, London. Illustrated, zs. 

101. DIFFERENTIAL CALCULUS, Examples of the. By W. S. B. 
Woolhouse, F.R.A.S., &c. is. 6d. 

104. DIFFERENTIAL CALCULUS, Examples and Solutions of the. 

By James Haddon, M.A. is. 

LONDON : CROSBY LOCKWOOD AND CO., 
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Arithmetic, Geometry, Mathematics, eXc^ continued, 

105. MNEMONICAL LESSONS, — GEoyLWTKY, Algebra, ani> 
Trigonometry, in Easy Mnemonical Lessons. By the Rev. Thomas 

PSNYNOTOIf KiRKMAN, M.A. IS. 6d. 

136. ARITHMETIC, Rudimentary, for the Use of Schools and Self- 

Instruction. By Jambs Haddon, M.A. Revised by Abraham Arman.. 
Z8. 6d. 

137. A Kbv TO Haddon's Rudimentary Arithmetic. By A. Arman. is. 6d. 

147. ARITHMETIC, Stepping-Stone to; being a Complete Course 

of Exercises in the First Four Rules (Simple and Compound), on an entirely 
new principle. For the Use of Elementary Schools of every Grade. Intended 
as an Introduction to the more extended works on Arithmetic. By Abraham 
Arman. is. 

148. A Key to Stepping-Stone to Arithmetic. By A. Arman. is. 

158. THE SLIDE RULE, AND HOW TO USE IT; containing: 
full, easy, and simple Instructions to perform all Business Calculations with 
unexampled rapioity and accuracy. By Charles Hoare, C.E. With a 
Slide Rule in tuck of cover. 3s. 

168. DRAWING AND MEASURING INSTRUMENTS, Includ* 

ing— I. Instruments emploved in Geometrical and Mechanical Drawing, 
and in the Construction, Copying, and Measurement of Maps and Plans. 
II. Instruments used for the purposes of Accurate Measurement, and for 
Arithmetical Computations. By J. F. Heather^ M.A., late of the Royal 
Military Academy, Woolwich, Author of " Descriptive Geometry," &c., &c^ 
Illustrated, xs. 6d. 

169. OPTICAL INSTRUMENTS. Including (more especially) Tele- 

scopes, Microscopes, and Apparatus for producing copies ot Maps and Plans 
by Photography. By J. F. Heather, M.A. Illustrated, xs. od. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Includin||'— I. Instruments Used for Determining the Geontetrical Features 
of a portion of Ground. II. Instruments Employed in Astronomical Observa- 
tions. By J. F. Heather, M.A. Illustrated, xs. 6d. 
#* The above three volumes form an entargement of the Author's original work. 
" Mathematical Instruments: their Construction^ Adjustment^ Testing^ and Use, 
the Eleventh Edition 0/ which is on sale, price is. 6d. (See No. 32 in the Series.y 

x68.^ MATHEMATICAL INSTRUMENTS. By J. F. Heather, 
X69. r M.A. Enlarged Edition, for the most part entirely re-wntten. The 3 Parts as 
X70.J above, in One thick Volume. With numerous Illustrations. Cloth boards. $s, 

iSs. THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, &c., &c. ; Unequal-sided, Square-sided, Octagonal* 
sided. Round Timber and Stone^ and iStanding Timber. With just Allow- 
ances for the Bark in the respective species of Trees, and proper deductions 
for die waste in hewing the trees, &c. ; also a Table showing the solidity of 
hewn or eight-sided timber^ or of any octagonal -sided column. Compiled 
for the accommodation 01 Timber-growers, Merchants, and Surv^ors. 
.Stonemasons, Architects, and others. B}r Richard Horton. Third 
Edition, with considerable and valuable additions. 4s. [Just published, , 



« 



LEGAL TREATISES. 



50. THE LAW OF CONTRACTS FOR WORKS AND SER- 
VICES. By David Gibbons. Third Edition, revised and considerably 
enlarged. 3s. [Just published, 

151. A HANDY BOOK ON THE LAW OF FRIENDLY, IN^ 
DUSTRIAL <&* PROVIDENT BUILDING 6- LOAN SOCIETIES, 
With copious Notes. By Nathaniel White, of H.M. Civil Service, is. 

163. THE LAW OF PATENTS FOR INVENTIONS; and on 
the Protection of Designs and Trade Marks. By F. W. Campin, Barrister- 
at-Law. as. 
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MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITECTURE, 

BUILDING, ENGINEERING, MINING, METALLURGY, ARCHAE- 
OLOGY, the FINE ARTS,&v. With Explanatory Observations on various 
Subjects connected with Applied Science and Art. By John Wbalb. 
Firak Edition^ revised and corrected. Edited by Robert Hunt, F.R.S., 
Keeper of Mmine Records, Editor of Ure*s " Dictionary of Arts, Manu£ac- 
tares, and Mines. Numerous Xllustrations. 5s. 

112. MANUAL OF DOMESTIC MEDICINE. By R. Gooding, 

B.A., M.B. Intended as a Family Guide in all Cases of Accident and 
Emergency. 2s. 

112*. MANAGEMENT OF HEALTH, A Manual of Home and 
Personal Hygiene. By the Rev. James Baird, B JV. is. 

113. FIELD ARTILLERY ON SERVICE, on the Use of. With 

especial Reference to that of an Army Corns. For OflBcers of all Arms. 
Bv Taubert, Captain, Prussian Artillery. Translated from the German by 
Lieut.-Col. Henry Hamilton Maxwell, Bengal Artillery, zs. 6d. 

113*. SWORDS, AND OTHER ARMS used for Cutting and Thrust- 
ing: Memoir on. By Colonel Marbt. Translated from the French by 
Colonel H. H. Maxwbil. With Notes and Plates, zs. 

150. LOGIC, Pure and Applied. By S. H. Emmens. Third 
Edition, zs. 6d. 

152. PRACTICAL HINTS FOR INVESTING MONEY, With 

an Explanation of the Mode of Transacting Business on the Stock Exchange. 
By Francis Playford, Sworn Broker, zs. 6d. 

153. SELECTIONS FROM LOCKE'S ESSAYS ON THE 

HUMAN UNDERSTANDING, With Notes by S. H. Emmens. 2s. 

193. HANDBOOK OF FIELD FORTIFICATION, intended for the 
Guidance of Officers Preparing for Promotion, and especially adapted to the 
requirements of Beginners. By Major W. W. KNOLLYS, F.R.G.S., 93rd 
Sutherland Highlanders, &c. With 163 Woodcuts. 3s. 



EDUCATIONAL AND CLASSICAL SERIES. 



HISTORY. 

I. England, Outlines of the History of; more especially with 

reference to the Oriflpn and Progress of the English Constitution. A Text 
Book for Schools ana Colleges. By William Douglas Hamilton', F.S.A., 
of Her Majesty's Public Record Office. Fourth Edition, revised and brot^t 
down to zli72. Maps and Woodcuts. 5s. ; cloth boards, 6s. 

5. Greece, Outlines of the History of ; in connection with the 

Rise of the Arts and Civilization in Europe. By W. Douglas Hamilton, 
of Universiw College, London, and Edward Lbvibn, M.A., of Ballioi 
College, Oxford. 2S. 6d. ; cloth boards, 3s. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Lkvien, of Ballioi College, Oxford. Map, 2s. 6d. ; cl. bds. 3s. 6d. 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation of the World to the Conclusion of the Franco-German 
War. The Continuation by W. D. Hamilton, F.S.A., of Her Majesty's 
Record Office. 3s. ; cloth boards, 3s. 6d. 

50. Dates and Events in English History, for the use of 

Candidates in Public and Private Examinations. By the Rev. Edgar Rand, 
B.A. xs. 

LONDON : CROSBY LOCKWOOD AND CO., 



weale's educational and classical series. 13 

ENGLISH LANGUAGE AND MISCEL- 

• LANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philology. By Hydb 
Clarke, D.C.L. Third Edition, zs. 

II*. Philology : Handbook of the Comparative Philology of English^ 
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Piatt Dutch, High Dutch 
or German, Danish, Swedish, Icelandic, Latin, Italian, French, Spanish, and 
Portuguese Tongues. By Hydb Clarkb, D.C.L. xs. 

12. Dictionary of the English Language, as Spoken and 

Written. Containing above xoo,ooo Words. By Hyde Clarke, D.C.L. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bds., 5s. 6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the .Study of Grammar. By Justin Brbnamt. 
x6th Edition, xs. 

49. Derivative Spelling-Book: Giving the Origin of Every Word 

from the Grreek, Latin, Saxon, German, Teutonic, Dutch, French, Si>anish^ 
and other Languages ; with their present Acceptation and Pronunciation. 
By J. RowBOTHAM, F.R.A.S. Improved Edition, xs. 6d. 

51. The Art of Extempore Speaking : Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar-General and Professor at the 
Sorbonne. Translated from the French. Fifth Edition, carefully corrected. 
2S. 6d. 

52. Mining and Quarrying, with the Sciences connected there- 

with. First Book of, for Schools. By T. H. Coluns, F.G.S., Lecturer to 
the Miners' Association of Cornwall ana Devon, xs. 6d. 

53. Places and Facts in Political and Physical Geography, 

for Candidates in Public and Private Examinations. By the Rev. Edgar 
Rand, B.A. xs. 

54. Analytical Chemistry, Qualitative and Quantitative, a Course 

of. To which is prefixed, a Brief Treatise upon Modem Chemical Nomencla • 
ture and Notation. By Wm. W. Pink, Practical Chemist, 8cc., and Gborob 
E. Webster, Lecturer on Metallurgy and the Applied Sciences, Notting- 
ham. 2S. 

THE SCHOOL MANAGERS' SERIES OF READING 

BOOKS, 

Adapted to the Requirements of the New Code. Edited by the Rev. A. R. Grant, 
Rector of Hitcham, and Honorary Canon of Ely ; formerly H.M. Inspector 
of Schools. 

Introductory Primer, id, 

Sm d. 

First Standard . ,06 



Sbcond „ . .0x0 

Third ,. . . x o 



J. d. 
Fourth Standard . . . x 2 
Fifth „ . . . . x 6 

Sixth ,,....16 

Lessons from the Bible. Part I. Old Testament, xs. 
Lessons from the Bible. Part II. New Testament, to which is added 
The Geography of the Bible, for very young Children. By Rev. C. 
Thornton Forster. is. 2d. %* Or the Two Parts in One Volume. 2s. 



FRENCH. 

24. French Grammar, With Complete and Concise Rules on the 

Genders pf French Nouns. By G. L. Strauss, Ph.D. xs. 

25. French-English Dictionary. Comprising a large number of 

New Terms used in Engineering, Mining, on Railways, 8cc. By Alfred 
Elwes. xs. 6d. 

26. English-French Dictionary. By Alfred Elwes. 2s. 
25,26. French Dictionary (as above). Complete, in OneVoL,3s.; 

cloth hoards, 3s. 6d. %* Or with the Grammar, cloth boards, 4s. 6d. 
7, STATIONERS' HALL COURT, LUDGATE HILL, E.G. 
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French, continued, 

47. French and English Phrase Book : containing Intro- 
ductory Lessons^ith Trsinslations, for the convenience of Students : several 
Vocabularies of Words, a Collection of suitable Phiases, and Easy Familiar 



Dialogues, is. 



GERMAN. 

39. German Grammar. Adapted for English Students, from 

Heyse's Theoretical and Practical Grrammar, by Dr. G. L. Stradss. is. 

40. Grerman Reader : A Series of Extracts, carefiilly culled from the 

most approved Authors of Germany ; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. ts. 

41. German Triglot Dictionary. By Nicholas Estsrhazy, 

S. a. Hamilton. Part I. English-Creman-French. is. 

42. German Triglot Dictionary. Part IL German-French- 

English. IS. 

43. German Triglot Dictionary. Part lU. French-German- 

English. IS. 

41-43. German Triglot Dictionary (as above), in One VoL, 3s.; 
cloth boards, 4s. *«* Or with the Gbrman Grammar, cloth boards, 5s. 



ITALIAN. 

27. Italian Grammar, arranged in Twenty Lessons, with a Course 

of Exercises. By Alfred Elwks. is. 

28. Italian Triglot Dictionary, wherein the Genders of all the 

Italian and French Nouns are carefully noted down. By Alfred Elwbs. 
Vol. z. Italian-English-French, ss. 

30. Italian Triglot Dictionary. By A. Elwes. Vol. 2. 

English-French-Italiatt. ss. 

32. Italian Triglot Dictionary. By Alfred Elwes. Vol. 3. 

French-Italian-English. 2s. 

38,30, Italian Triglot Dictionary (as above). In One Vol., 6s. ; 
32. cloth boards, 7s. 6d. %* Or with the Italian Grammar, cloth bds., 8s. 6d. 



SPANISH AND PORTUGUESE. 

34. Spanish Gramnoiar, in a Simple and Practical Form. With 

a Course of Exercises. By Alfred Elwbs. is. 6d. 

35. Spanish-English and English-Spanish Dictionary. 

Including a large number of Technical Terms used in Mining, Engineering, &c., 
with the proper Accents and the Gender of every Noun. By Alfred Elwbs. 
4s. ; cloth boards, 5s. %* Or with the Grammar, cloth boards, 6s. 

55. Portuguese Grammar, in a Simple and Practical Form. 

With a Course of Exercises. By Alfred Elwbs, Author of " A Spanish 
Grammar," &c. is. 6d. [Just published, 

HEBREW. 

46*. Hebrew Grammar. By Br. Brbsslau. is. 6d. 
44. Hebrew and English Dictionary, Biblical and Rabbinical ; 

containing the Hebrew and Chaldee Roots of the Old TesUment Post- 
Rabbinical Writings. By Dr. Brbsslau. 6s. %• Or with the Grammar, 78. 

46. English and Hebrew Dictionary. By Dr. Bressi.au. 3s. 
-44,46. Hebrew Dictionary (as above), in Two Vols., complete, with 

46*. the Grammar, cloth boards, xss. 

LONDON : CROSBY LOCKWOOD AND CO., 
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LATIN. 

19. Latin Grammar. Containing the Inflections and Elementary 

Principles of Translation and Construction. By the Rev. TitOMAs Goodwin, 
M.A., Head Master of the Greenwich Proprietary School, xa. 

20. Latin-English Dictionary. Compiled from the best Autho- 

rities. By'.the Rev. Thomas Goodwin, M.A. 2s. 

22. English- Latin Dictionary; together with an Appendix of 

French and Italian Words which have their origin from the Latin. By the 
Rev. Thomas Goodwin, M.A. is. 6d. 

20,22. Latin Dictionary (as above). Complete in One Vol., 3s. 6d. ; 
cloth boards, 45. 6d. \* Or with the Grammar, cloth boards, 5s. 6d. 

LATIN CLASSICS. With Explanatory Notes in English. 

1. Latin Delectus. Containing Extracts from Classical Authors, 

with Genealoncal Vocabularies and Explanatory Notes, by Henry Young, 
lately Second Master of the Royal Grammar School, Guildford, zs. 

2. Caesaris Commentarii de Bello Gallico. Notes, and a Geographical 

Register for the Use of Schools, by H. Young, as. 
12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 
Introduction, Analysis, and Notes Explanatory and Critical, by the Rev. 
Jambs Davibs, M.A. is. 

14. Ciceronis Cato Major, I^selius, Bnitus, sive de Senectnte, de Ami- 
citia, de Claris Oratoribus Dialogi. With Notes by W. Brownrigg Smith, 
M.A., F.R.G.S. as. 

3. Cornelius Nepos. With Notes. Intended for the Use of 

Schools. By H. Young, xs. 

6. Horace; Odes, Epode, and Carmen Saeculare. Notes by H. 

Young, zs. 6d. 

7. Horace ; Satires, Epistles, and Ars Poetica. Notes by W. Brown- 

rigg Smith, M.A., F.R.G.S. xs. 6d. 

21. Juvenalis Satirae. With Prolegomena and Notes byT. H. S. 

EscoTT, B.A., Lecturer on Logic at King's College, London, zs. 6d. 

16. Livy : History of Rome. Notes by H. Young and W. B. Smith, 

M.A. Part z. Books i., ii., zs. 6d. 
z6*. -^— — Part 2. Books iii., iv., v., zs. 6d. 
17. Part 3. Books xzi. xxii., zs. 6d. 

8. Sallustii Crispi Catalina et Bellmn Jugurthinum. Notes Critical 

and Explanatory, by W. M. Donnb, B.A., Trinity College, Cambridge, 
zs. 6d. 

10. Terentii Adelphi Hecyra, Phormio. Edited, with Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, M.A. 8s. 

9. Terentii Andria et Heautontimorumenos. With Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, M JV. zs. 6d. 

11. Terentii Eunuchus, Comcedia. Edited, with Notes, by the Kev. 

Jambs Davibs, M.A. zs. 6d. Or the Adelphi, Andria, and Eunuchus, 
3 vols, in z, cloth boards, 6s. 

4. Virgilii Maronis Bucolica et Greorgica. With Notes on the Buco- 

lics by W. RusBTON, M.A., and on the Greorgics by H. Young, zs. 6d. 

5. Virgilii Maronis .£neis. Notes, Critical and Explanatory, by H. 
Young. 8s. 

19. Latin Verse Selections, from Catullus, Tibullus, Propertius, 

and Ovid. Notes by W. B. Donnb, M.A., Trinity College, Cambridge. 2s. 

20. Latin Prose Selections, from Varro, Columella, Vitruvius, 

Seneca, Quintilian, Floras, Vdleius Paterculus, Valerius Maximus Sueto- 
nius, Apmeius, &c. Notes by W. B. Donnb, M.A. 2S. 
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i6 weale's educational and classical series. 

GREEK. 

14. Greek Grammar, in accordance with the Principles and Philo- 
lopcal Researches of the most eminent Scholars of our oim day. By Hans 
Clauds Hamilton, is. 

15*17* Greek Lexicon. Containing all the Words in General Use, with 
their Significations, Inflections, and Doubtful Quantities. ByHsNRY R. 
Hamilton. Vol. z. Greek- English, 2s. ; Vol. 2. English-Greek, 2s. Or the 
Two Vols, in One, 4s. : cloth boards, 5s. 

14,15. Greek Lexicon (as above). Complete, with the Grammar, in 

17. One Vol., cloth boards, 68. 

GREEK CLASSICS. With Explanatory Notes in English. 

I. Greek Delectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, by H. Youno. New 
Edition, with an improved and enlarged Supplementary Vocabulaiy, by John 
Hutchison, M.A., of the High School, Glasgow, zs. 

30. .^schylus : Prometheus Vinctus ; The Prometheus Bound. From 
the Text of Dindorf. Edited, with English Notes, Critical and Explanatory, 
by the Rev. Jambs Davibs, M JL. zs. 

32. ^£schylus : Septem Contra Thebes : The Seven against Thebes. 
From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. Jambs Davibs, MA. zs. 

40. Aristophanes : Achamians. Chiefly from the Text of C. H. 

Wbisb. With Notes, by C. S. T. Townshbnd, M.A. zs. 6d. 

26. Euripides : Alcestis. Chiefly from the Text of Dindorf. With 

Notes, Critical and Explanatory, by John Milnbr, B A., zs. 
23. Euripides : Hecuba and Medea. Chiefly from the Text of Din- 
dorf. With Notes, Critical and Explanatory, by W. Brownrigg Smith, 
M.A., F.R.G.S. zs. 6d. 

14-17. Herodotus, The History of, chiefly after the Text of Gaisford. 
With Preliminary Observations and Appendices, and Notes, Critical and 
Explanatory, by T. H. L. Lbary. M.A., D.C.L. 

Part z. Books i.j ii. (The Clio and Euteroe), zs. 

Part 2. Books iii., iy. (The Thalia and Melpomene), 2s. 

Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia), 2s. 

Part 4. Books viii., ix. (The Urania and Calliope) and Index, zs. 6d.* 

5-12. Homer, The Works of. According to the Text of Barumlein. 
With Notes, Critical and Explanatory, drawn from the best and latest 
Authorities, with Preliminary Observations and Appendices, by T. H. L. 
Lbary, M.A., D.C.L. 

Thb Iuad : Part z. Books i. to vi., zs.6d. | Part 3. Books xiii. to xviii., zs. 6d. 
Part 2. Books vii. to xii.,zs.6d. | Part 4. Books xix. to xxiv., zs. 6d. 

Thb Odyssby: Part z. Books i. to vi., zs. 6d. Part 3. Books xiii. to xviii., zs. 6d. 
Part 2. Booksvii.toxii., zs. 6d. Part 4. Books xix. to xxiv., and 

Hymns, 2s. 

4. Lucian's Select Dialogues. The Text carefully revised, with 

Grammatical and Explanatory Notes, by H. Young, zs. 

13. Plato's Dialogues : The Apology of Socrates, the Crito, and 
the Phsedo. From the Text of C. F. Hermann. Edited with Notes, Critical 
and Explanatory, by the Rev. Jambs Davibs, M.A. 2s. 

18. Sophocles: CEdipus'^Tyrannus. Notes by H. Young, is. 

20. Sophocles: Antigone. From the Text of Dindorf. Notes, 

Critical and Explanatory, by the Rev. John Milnbr, B.A. 2s.* 

41. Thucydides: History of the Peloponnesian War. Notes by H 

Young. Book z. zs. 

2, 3. Xenophon's Anabasis ; or, The Retreat of the Ten Thousand. 

Notes and a Geographical Register, by H. Young. Part z. Books i. to iii., 
zs. Part a. Books iv. to vii., zs. 

42. Xenophon"8 Panegyric on Agesilaus. Notes and Intro- 
duction by Ll. F. W. Jbwitt. zs. 6d. 
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